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PREFACE. 



r I ^HIS book embraces all the arithmetic necessary to success in 
business. It has been specially prepared for use in business 
colleges in which the average period of attendance is six months. 
Under the competent instruction to be found in those institutions, 
the essentials of arithmetic, as here presented, can be thoroughly 
mastered within this short period, if the student is not hampered by 
the study of useless theories or obsolete topics. 

In its treatment of arithmetical subjects which every young busi- 
ness man must know, the book will be found unusually full, its 
special aim being to qualify young men in six months to handle 
quickly, accurately, and intelligently, the class of problems which are 
likely to arise in every-day business life. 

How well the authors have succeeded in accomplishing their 
purpose in the present volume, they are content to leave to the 
enlightened judgment of business educators, for whose benefit it is 
especially designed. 

THE AUTHORS. 



TO TEACHERS 



ri lO secure an intelligent solution of arithmetical problems, 

students should become familiar with the generalizations of 

53, 63, 64, and 65, relating to integers ; of 113, 114, and 116, 

relating to common and decimal fractions ; and of 213 and 314, 

« 

relating to percentage and its applications. Students should be 
required to exhibit the application of these principles to particular 
problems as they are successively solved, until the general law of 
increase and decrease of numbers has been thoroughly mastered. 

Topical rules and special analyses are soon forgotten or inex- 
tricably blended ; but the constant iteration and reiteration of a few 
general principles, applicable to all classes of problems, are likely to 
leave a clear and permanent impression. 

By thus generalizing many perplexing arbitrary rules into a few 
simple common-sense rules, many independent bases of reasoning 
into one common basis, it is possible for business colleges in six 
months to impart to their students a more thorough and enduring 
knowledge of arithmetic than can be taught in twice that time 
under the old system of presentation. 
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ARITHMETIC. 



INTRODUCTION. 

1. Aritlimetic treats of numbers. 

3. A Number is an expression of a quantity by means of char- 
acters or figures. 

3. The Unit of a number is one of the things which it expresses. 
Thus, one inch is the unit of nine inches, one mile of sixty miles. 

Remark 1. — Numbers are classified as concrete when they name the kind of 
units which they represent, as fire gallons, three pounds, six books ; and as abstract 
when the kind of units is not named, as five, three, six. 

Rem. 2. — Numbers are said to be like when they express the same kind of units, 
as two years and nine years ; and unlike when they express different kinds of 
units, as three miles and four quarts. 

Rem. 3. — Numbers are further distinguished as integers when they express 
tohoU units, and as fractions when they express parts of a whole unit. 



NUMERATION AND NOTATION. 

4« Numeration is the art of reading numbers when expressed 
by figures. 

5. Notation is the art of writing numbers. 

Rem. — ^The method of expressing numbers by figures is called Arabic Notation ; 
and by letters, Boman Notation, 
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NUMERATION AND NOTATION, 



6. The Arabic method embraces the following ten figures : 



5 



J 2 3 4- 

Nauffht^ 0ns, Two, Thr^, Four, Five, 



6 7 8 (j 

SHx, atwen, MMffhi, NUte. 



Each of the above figures, when standing alone, represents the 
number written under it. Consequently, nine is the greatest number 
that can be expressed by one figure ; and numbers greater than nine 
are expressed by the artifice of increasing the local value of each 
figure tenfold by placing one figure to the right of it ; a hundredfold 
by placing two figures to the right of it ; a thousandfold by placing 
three figures to the right of it ; etc. 

Rem. — The distance of a figure from the right of a number is called its order ; 
thus, the^rs^ figure at the right is the^r«^, or units* order ; the second figure, the 
secondy or tens^ order ; the third figure, the thirds or hundreds* order ; the fourth 
figure, the fourth, or thousands* order, etc. ; ten units of any order equaling one 
unit of the next order on the left. Hence, the representative value of a figure 
increases tenfold for each order that it is moved to the left, and decreases tenfold 
for each order that it is moved to the right. For the names and position of the 
several orders, see Decimal Notation Table, 138. 



ILLUSTRATIVE EXERCISE. 



7. Read 7862. 



Explanation. — 7862 is read seven thousand eight hundred and sixty-two ; the 
local value of 7 being thousand because it has three figures at its right, the local 
value of 8 being hundred because it has two figures at its right, the local value of 
6 being tens because it has one figure at its right, and the local value of 2 being its 
simple vfUue (two) because it has no figure at its right. 

Sead^ or express by written words, the following numbers : 



1. 8. 

2. 19. 

3. 16. 

4. 25. 
6. 34. 



6. 87. 

7. 52. 

8. 49. 

9. 91. 
10. 63. 



11. 372. 

12. 548. 

13. 275. 

14. 118. 

15. 407. 



16. 4195. 

17. 3861. 

18. 9138. 

19. 7413. 

20. 5279. 



21. 5009. 

22. 8074. 

23. 6905. 

24. 4260. 

25. 3006. 



8. With numbers greater than hundreds, the further artifice is 
employed of considering them in periods or sets of three figures each. 
The first set of three figures at the right is named the units' period; 



NUMERATION AND NOTATION. 9 

the second set, the thousands' jperiod ; the third, millions ; the fourth, 
billions ; the fifth, trillions j the sixth, quadrillions ; etc. 



ILLUSTRATIVE EXERCISE. 

9. Bead 51827168394. 

Explanation. — Beginning at the right, separate the number into periods of 
three figures each, as follows, 51,827,168,394. As the right-hand period (394) is 
pointed oflf, think of its name (units) ; as the second period (168) is pointed off, think 
of its name (thousands) ; and so continue with the remaining periods until the left- 
hand period (51) is reached, which will thus prove to be billions. 

Then commencing with this left-hand period, read it as if it stood alone, add- 
ing its name (51 billion); then read the following period as if it stood alone, add- 
ing its name (827 million); then the next period (168 thousand); and finally the 
last period (394), omitting its name (units). Hence, 

Rule. — I. Commence at the right and separate the nurnber 
into periods of three figures each. 

II. Then begin at the left and in regular order read each 
period as if it stood alone, adding the name of each period 
except that of units. 

Bead, or express by written words, the following numbers : 



1. 59285. 

2. 1718219. 

3. 745364. 

4. 39219283. 
6. 65175. 

6. 8721293592. 

7. 2195629837. 



8. 9127438. 

9. 5375816253. 

10. 29285. 

11. 92162715208508. 

12. 4000273001. 

13. 180005107. 

14. 8000000026. 



16. 1900107500. 

16. 400034. 

17. 2900107. 

18. 9800001800070. 

19. 31768290005. 

20. 2831000. 

21. 91000146. 



ILLUSTRATIVE EXERCISE. 

10. Express, by means of figures, nine trillion, twenty-seven bill- 
ion, two hundred thirty-five million, five hundred and eighty-six. 

Ans. 9,027,235,000,586. 

Explanation. — Commence with the highest period of the given number (trill- 
ions), writing it with a comma (thus, 9,) ; then write the next lower period (billions), 
but as 27 contains only two of the three figures required for a period (8), write a 
cipher in the place of the omitted figure (thus, 9,027,); then the next lower period 
(millions), placing a comma after it (thus, 9,027,235,); then the next lower period 

8— lO 



10 NUMERATION AND NOTATION. 

(thousands), and as there are no thousands given, indicate the omission of the three 
figures belonging to that period by writing three ciphers (thus, 9,027,235,000,); 
then conclude by writing the following and lowest period of the scale (units), ob- 
taining, ^ the final result, 9,027,235,000,586. 

Rule. — 1. Commence mith the highest period of the given 
number, writing it and each succeeding period in regular order, 
and filling vacant periods with three ciphers. 

II. // any period except the highest should contain only one 
or two figures, prefix ciphers therew until it contains three 
figures. 

Express, by means of figures, the following numbers : 

1. Six thousand seven hundred and thirty-six. 

2. Ninety-three thousand four hundred and fifty-three. 

3. Twelve thousand and twenty-nine. 

4. Five thousand and two. 

6. Three hundred and five thousand and sixty-eight. 

6. Seventy thousand and sixty. 

7. Forty-three thousand five hundred. 

8. Nine hundred and eight thousand and five. 

9. Two million, one hundred and seven thousand, and fifty-six. ' 

10. Nine million, twenty-eight thousand, eight hundred and fifty. 

11. Five million, three hundred and seventy-nine thousand, eight 
hundred and fifteen. 

12. Six million, four hundred and thirty-two thousand, three 
hundred and forty-nine. 

13. Five hundred and twenty million, two hundred and sixty-one 
thousand, nine hundred and seventy-four. 

14. Three billion, one hundred and seventy-four million, eight hun- 
dred and thirteen thousand, two hundred and twenty. 

15. Six billion, eighty-one thousand, eight hundred and fifty-three. 

16. Seventeen trillion, eight hundred and forty-two billion, nine 
hundred and eight million, twenty-one thousand, eight hundred and 
forty-five. 

17. Ninety-six trillion, twenty-nine thousand, and seven. 

18. Seventy-two quadrillion, five hundred and thirty-six trillion, 
eighty-two billion, five million, six hundred and ninety-nine thousand, 
and thirty-one. 

10 
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ROMAN NOTATION AND NUMERATION. 
11. The Boman Notation employs the following seven letters : 

I V X L O D M 

Om, Hve, Ten^ J'Wft One Hundred^ Five Hundred^ One Thousand. 

13. The method of combining these seven characters to express 
numbers is shown in the following 

ROMAN NOTATION TABLE. 



I 


One. 


xrv 


Fourteen. 


xc 


Ninety. 


II 


Two. 


XV 


Fifteen. 


c 


One hundred. 


III 


Three. 


XVI 


Sixteen. 


CO 


Two hundred. 


IV 


Four. 


XVII 


•Seventeen. 


ccc 


Three hundred. 


V 


Five. 


XVIII 


Eighteen. 


cccc 


Four hundred. 


VI 


Six. 


XIX 


Nineteen. 


D 


Five hundred. 


VII 


Seven. 


XX 


Twenty. 


DC 


Six hundred. 


VIII 


Eight. 


XXX 


Thirty. 


DCC 


Seven hundred. 


IX 


Nine. 


XL 


Forty. 


DCCC 


Eight hundred. 


X 


Ten. 


L 


Fifty. 


DCCCC 


Nine hundred. 


XI 


Eleven. 


LX 


Sixty. 


M 


One thousand. 


XII 


Twelva 


LXX 


Seventy. 


MM 


Two thousand. 


XIII 


Thirteen. 


LXXX 


Eighty. 


MDCCC 


Eighteen hundred. 


Bkm. — ^A horizoni 


»I line or 


bar placed over 


a letter multiplies its simple value 



by one thousand. Thus, V denotes five thousand ; VII, seven thousand ; XIX, 
nineteen thousand ; etc. 



ILLUSTRATIVE EXERCISE. 

13. Write 2876 by the Roman method. 

Explanation. — ^Pirst write its highest order (thousands), thus, MM ; then its 
next highest order (hundreds), thus, M MDCCC ; then its next highest order (tens), 
thus, MMDCCCLXX , and finally its lowest order (units), thus, MMDCCCLXXVI. 
Hence, 

Rule. — W^ite the highest order, then the next highest order, 
and 80 continue until the lowest order is written. 
11—18 
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Express the following numbers by the Roman notation : 


1. 17, 


6. 43. 


9. 113. 


13. 676. 


17. 1846. 


2. 25. 


6. 57. 


10. 163. 


14. 839. 


18. 1086. 


3. 19, 


7. 81. 


11. 194. 


15. 921. 


19. 2739. 


4. 38. 


8. 75. 


12. 242. 


16. 354. 


20. 9461. 



J 

Express the following numbers by the Arabic notation : 

21. XXIV. 26. CCCCXLI. 

22. XLVI. 27. DCCXCIX. 

23. LXXIX. 28. MCCXVI. 

29. MMDCCrV. 

30. DCCCCXIX. 



24. XCVIII. 
26. GXIX. 



31. MMMCXXXVI. 

32. VDCCCXCVIII. 

33. LXVDCXXIV. 

34. IXCCXLVII. 
36. XVCCCCLXXL 



ADDITION. 

14. Addition is the process of finding one number which will 
express as many units as two or more other numbers. 

Rem. 1. — ^The several numbers to be added are called Addends; the number 
which expresses as many units as its addends is called the Sum or Amount 

Rem. 2. — ^The Sign of Addition is an erect cross (+). It is read plus, and is 
placed between numbers to denote that they are to be added. 

Rem. 8. — The Sign of Equality is two short, horizontal, and parallel lines (=). 
It is rea^ equals, or equal to, and denotes that the quantity or quantities on its 
left are equal to the quantity or quantities on its right. 

16. The Principles of Addition are : 

1. Only like nuTribers and like orders can be added. 

2. The sum expresses units of the same name as its addends. 

3. The sum of two or m^ore numbers equals the sum of their 
respective similar orders, added separately. 

Note. — Orders are said to be like or similar when they are at the same dis- 
tance from the right of their respective numbers. 



ILLUSTRATIVE EXAMPLE. 

16. What is the sum of $825, $367, $546, and $938 ? 
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BOLirnoH. 
$825 

367 
546 

938 

$2676 
is 



Explanation. — Write the addends so that their right-hand fig- 
ures shall fall in the same column. Add the figures of the right- 
hand column, obtaining 8 + 6 + 7+5 = 26, or 2 tens and 6 units. 
Place 6 units under the units' column, and carry 2 tens to the tens* 
column. 

Next add the tens* column, obtaining 2 (the carrying figure) + 3 
+4+6+2 = 17 tens, or 1 hundred and 7 tens. Place 7 tens under 
the tens' column, and carry 1 hundred to the hundreds' column. 

Then add the hundreds' column, obtaining 1 (the carrying fig- 
iire)+9+5+3+8 = 26 hundreds. 

• 

Rule. — I. Write the numbers so that units of the same order 

shall fall in the same colum^n* 

II. Beginning at the right, add each column separately ; and 
lurite the sum underneath if it does not exceed nine, 

III. If the sum/ of any column exceeds nine, set down its 
right-hand figure only ; and add the number expressed by its 
remaining figures to the next column on the left. 

IV. Set down the entire sum, of the left-hand cdlum,n* 

17. Pboof of Addition. — Add each colum,n in the contrary 
direction, to form new combinations of figures. If the sam^e 
results are obtained, the worh is supposed to be correct. 



EXAMPLES FOR PRACTICE. 



(1) 


(2) 


(3) 


(^) 


(5) 


(<5) 


(7) 


(8) 


$5 


$4 


$9 


$8 


$53 


$75 


$526 


$891 


3 


6 


6 


2 


24 


39 


738 


435 


4 


3. 


4 


6 


87 


58 


462 


763 


2 





8 


5 


35 


24 


249 


294 


3 


2 


7 


7 


92 


13 


384 


587 


1 


4 


5 


9 


46 


67 


763 


915 


(^) 




(10) 




(11) 


(12) 




(13) 


$8327 




$6583 




$2853 


$52132 




$91835284 


5945 




7354 




6986 


79825 




24542525 


6278 




6782 




3571 


85274 


• 


86199746 


4354 




9483 




4382 


11618 




52753672 


7286 




1629 




3674 


97583 




17878391 


5923 




2807 




5218 


36929 




65365435 



ie-17 



14 ADDITION. 

(14) (15) (16) (17) (18) (19) (20) (2l) 

$5 (6 $8 1^2 $51 125 $519 $615 



2 2 


3 


65 


28 


13 


831 


273 


7 7 


5 


78 


66 


38 


487 


983 


3 3 


2 


26 


34 


59 


314 


321 


6 4 


9 


87 


75 


21 


722 


527 


2 2 


7 


42 


33 


76 


567 


198 


5 1 


2 


35 


81 


92 


949 


832 


8 5 


3 


29 


27 


37 


283 


275 


4 3 


2 


53 


52 


61 • 


218 


767 


1 2 


5 


18 


14 


58 


746 


253 


3 6 


7 


72 


.73 


23 


337 


662 


2 1 


6 


26 


21 


12 


825 


161 


9 7 


2 


63 


65 


82 


624 


589 


2 9 


4 


85 


41 


16 


265 


184 


8 3 


5 


48 


32 


73 


465 


213 


Find the sum 


of 













22. $45 + $83 + $9187 + $725 + $68 + $9281 + $37 + $815 + $9. 

23. $928 + *75 + $96 + *417 + $3263 + $2815 + $5 + $628 + $82715. 

24. 575 lb. + 38 lb. + 7 lb. +2196 lb. + 837 lb. +6173 lb. +25 lb. 
26. 914 ft. +475 ft. +62 ft. +427 ft. +529 ft. + 6175 ft. +8329 ft. 

26. 8275 bbl. + 59 bbl. +8173 bbl. + 493 bbl. + 8245 bbl. + 763 bbl. 

27. 2173 bu. + 591 bu. + 6279 bu. + 87 bti. + 527 bu. +6 bu. 

28. 42 yd. + 324 yd. + 516 yd. + 7 yd. + 8219 yd. + 548 yd. + 413 yd. 

29. $625 + $5218 + $62 + $54 + $839 + $6275 + $418 + $6128 + $95. 

30. $23781 + $5183 + $192834 + $1625 + $93 + $82713 + $61825 + 
$41825 + $371862 + $68291 + $428 + $8291 + $67325 + $92 + $8293. 

31. A merchant's sales were as follows : Monday, $392 ; Tuesday, 
$41,6 ; Wednesday, «285 ; Thursday, $347 ; Friday, $485 ; and Satur- 
day, $1283. What were his total sales for the week ? 

32. A man bought a vessel for $9365, paid $673 for repairs, $218 
for painting, and then sold it at a profit of $842. What did he receive 
for the vessel ? 

33. I sold a house for $5183 and lost $1570, How much would I 
have received if I had sold the house at a gain of $582 ? 

34. In what year did a man die, if he was born in 1816 and died 
when he was 64 years old ? 

17 
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36. What is th6 sum of five thousand eight hundred and ninety- 
three miles^ thirteen thousand two hundred and six miles, one thou- 
sand and seventy-eight miles, and twenty thousand and five miles ? 

Rem. — To rearrange addends in perpendicular columns involves unnecessary 
labor. Students should therefore be trained to add items horizontally, or in what- 
ever other manner they may have been originally placed. The process is as fol- 
lows : First add all the right-hand orders of the several addends; then all the 
second orders from the right; then all the third orders, etc.; setting down and ear- 
ryinff as usual. 

Find the sum by horizontal addition : 



36. $513 + 1618 + $475 + $513. 

37. $918 + $275 + $292 + $348. 

38. $418 + $98 + $6125 + $417. 

39. $563 + $175 + $281 + $9183. 



40. $2183 + $79 + $2938 + $865. 

41. $592 + $817 + $284 + $5137. 

42. $9 + $218 + $65 + $3 + 1428. 

43. $51832 + $61758 + $419328. 



In the following examples, add perpendicularly, then horizontally ; and prove 
both by comparing the sums of their respective totals, which must agree. 



44. 



Population of a City. 





FIRST 
WARD. 


SECOND 
WARD. 


THIRD 
WARD. 


FOURTH 
WARD. 


FIFTH 
WARD. 


SIXTH 
WARD. 


TOTALS. 


Americans 

Germans 


2175 
837 

1235 
125 
376 
975 


3251 

735 

1526 

271 

582 

1236 


2876 
2531 
627 
182 
163 
927 


4531 

1260 
837 
206 
293 

2301 


3250 

924 

1537 

193 

185 
627 


1760 

853 
526 
175 
116 
823 




Iiish 


*♦«* 


French 


*4t** 


Italians 


*♦«* 


Others 


**** 






Totals 


♦♦♦It 


*««« 


**** 


**** 


«««* 


**** 


4c*4c>ic« 



46. Gbain Export of a City foe One Week (in bushels). 





HON. 


TUES. 


WED. 


THURS. 


. FRI. 


SAT. 


TOTALS. 


Com 


28325 


15236 


35715 


29128 


75183 


46217 


****** 


Wheat. . . . 


35719 


41719 


50108 


32546 


59275 


81126 


****** 


Oats 


12136 


9237 


18265 


7268 


6950 


17230 


***** 


Barley. . . . 


18230 


15738 


21375 


15928 


19263 


13637 


*4t**** 


Eye 


5275 


6829 


7201 


11325 


7825 


13261 
****** 


***** 


Totals.. 


***«« 


***** 


***** 


***** 


*4i**** 


«««««« 
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SUBTRACTION. 

18. Subtraction is the process of taking one number from 
another nnmber of the same kind. 

Rem. 1. — ^The number to be taken is called the Subtrahend; the number from 
which the subtrahend is taken is called the Minuend; and the number which is 
left after taking the subtrahend from the minuend is called the Remainder or Dif' 
ference. 

Rem. 2. — ^The Sign of Subtraction is a short, horizontal line (— ). It is read 
minvSy and is placed between two numbers to indicate that the one on the right is 
to be subtracted from the one on the left. 

19. The Principles of Subtraction are : 

1. Only like numbers and like orders can he subtracted, one 
from the other. 

2. The remainder or difference expresses units of the same 
nam,e as those expressed by the minuend and subtrahend. 

3. The increase of any order in the subtrahend is equivalent 
to a corresponding decrease of the same order of the minuend. 

4. The total difference of two nurribers equals the differences 
of the several orders of the less nurnber separately subtracted 
from similar orders of the greater nurnber. 

ILLUSTRATIVE EXAMPLE. 

20. Subtract $293 from $758. 

SOLUTION. Explanation. — Commencing at the right, subtract 3 units from 

$758 8 units, leaving 5 units to be placed below the line in the column of 

293 units. 

Since 9 tens cannot be subtracted from 5 tens, borrow 1 hundred 

$465 from 7 hundreds, and add the borrowed hundred (=10 tens) to 5 

tens, making 15 tens ; then subtract 9 tens from 15 tens, leaving 6 
' tens to be written below the line. 

Next subtract 2 hundred from 6 hundred (that is, from 7 hundred less the bor- 
rowed hundred), leaving 4 hundred. 

Rem. — The two preceding subtractions from 7 hundred, first of the borrowed 
hundred and then of the 2 hundred in the subtrahend, could have been consoli- 
dated into one subtraction of 2 plus the borrowed unit, or 3 hundred from 7 hun- 
dred, obtaining the same result, 4 hundred. 

18— 30 
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SuLE. — I. Place the subtrahend under the minuend so that 
units of the same order shall foM in the same column, 

II. Begin at the right and slvbtra^t^each ordsr of the subtra- 
hend from the like order of the minuend, writing the result 
under the order subtracted, 

III. // any order of the subtrahend be greater than the like 
order of the minuend, add 10 to that order of the minuend 
and then subtract. 

IV. If 10 are added to any order of the minuend, 1 should 
be inentaZly added to the next higher order of the subtrahend. 

31. Proof of Subtraction. — ^dd the remainder to the stLb- 
trahend ; the result should equal the minuend. Or, subtract 
the remainder from the minuend ; the result should equal the 
subtrahend. 



EXAMPLES FOR PRACTICE. 



Find the difference between 

1. 18271 and $5327. 

2. $12587 and $6273. 

3. $893528 and $691735. 

4. 7241 bu. and 1589 bu. 

5. 853912 ft. and 27289 ft. 

6. $327832 and $98265. 

7. $8129173 and $3281769. 

8. 27183296 lb. and 18291563 lb. 



9. $750000 and $293486. 

10. $925876 and $260000. 

11. $5003018 and $2910807. 

12. $6750000 and $5002807. 

13. $70200508 and $41083026. 

14. $32807050 and $20608098. 
16. $862700405 and $305086002. 
16. $100100100 and $90090090. 



32. Find the difference between the following terms as they 
stand. In business, this is frequently done to avoid a rearrangement 
of the numbers : 



(17) 


(18) 


(19) 


(20) 


(21) 


$28375 


$52176 


$8273625 


$527183 


$10908005 


76257 


91027 


9859487 


. 783065 


71060280 



33. Students should also be required to subtract horizontally, or 
in whatever other manner the subtrahend and minuend may have 
been originally written. First, subtract the right-hand figure of the 
subtrahend from the right-hand figure of the minuend^ placing a 
30-33 
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18 MUL TIP Lie A TlOJf. 

check-mark over each at the time it is considered. Proceed in a simi- 
lar manner with the second figures from the right, with the third 
figures, etc. The object of the check-mark is to show quickly the 
next figures to be considered. Employing this method, arrange the 
following numbers horizontally and find the difference between them : 



22. $6825 — 13178. 

23. $82917 — $69275. 

24. $582938 — $168271. 



26. $7208013 — $5060807- 

26. $8713009 — $6090080. 

27. $192083 — $5875. 



28. A merchant's total deposits in a bank were $75813, and his 
withdrawals $63298. How much had he remaining in the bank ? 

29. A man bought a farm for $18275 and afterwards sold it for 
$29360. What was his gain ? 

30. I sold a steamboat for $43500, which was $2980 more than it 
cost. What did I pay for the steamboat ? 

31. If a man was born in 1827 and died in 1889, how old was he 
at the time of his death ? 

32. A man possesses property to the amount of $182716, and owes 
debts amounting to $95865. What is his true worth ? 



MULTIPLICATION. 

24. Multiplication is a short process of finding the sum wJien 
the several addends are equal. 

Rem. 1. — The Multiplicand is the addend to be repeated ; the Multiplier 
denotes how many repetitions of the addend are required ; and the Product is the 
result obtained by repeating the multiplicand as many times as there are units in 
the multiplier. 

Rem. 2. — The multiplicand and multiplier are called Factors of the product. 

Rem. 8. — The Sign of Multiplication is an oblique cross ( x ). It is read mul- 
tiplied by, or times; and is placed between numbers to indicate that they are to 
be multiplied. 

25. The Principles of Multiplication are : 

1. The multiplicand in business practice is a concrete 
nuniber. 

23—25 
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2. The mitZtiplier, though usivaUy a concrete number, is 
always regarded ab^ractly as denoting times. 

3. ITie product expresses units of the same name as the 
multiplicand. 

4. The total product equals the sum of the products of the 
several orders of the multiplicand separately multiplied by 
each order of&ie muitipUer. 



Multiplication Table. 



1 


s s 


* 


B 


6 


7 8 


Is 


10 


It 


■a 


13 


28 


■S 


IS 


I?IlS 


1« 


^ 


22 


2SW«.{ 




^« 


B 




B 


U M 


20 


!iS 


2( 


26 


30 


ffi 


38 




42 


M 


4s; 4S 601 




fl B 


12 




JB 


21 B4i37 


80 


33 


36 


39 


42 


45 


43 


Gl' 54 


57 


60 


63 


66 


OB; 72 7S' 




a IS 


IS 


20 


» 


28B3SC 


40 


44 


48 


62 


56 


60 


64 


63|73 


7t, 








92' 86 100, 




» IB 


» 




80 


»]« 


45 




05 


00 


e[j 


70 


75 


80 


85 SO 






105: llO'm 120121 




B 16 


















78 


84 


B0J96|lO310BlH 


120'l£« 1331138 141 150' 




U Zl 




35 






63 




77 




91 


9S 


105,113110,130 133 


110H7 154Iflll68'n3' 




M 24 


Ki 


40 


48 


K 04 


ra 


80 


K! 


96104 


112 120'l28J13fl[l44 153 


ico'iosnoisiWaoo' 




IB K 


36 


4S 


54 


ral 72 


81 


SO 


SB 


109 U7 


1281^,14415(103171 


i8e:i8si98U7|m'2ai) 

330 210 220,230 340 28)' 


10 


a> % 


JD 


fiO 


CO 


70! 80 


SO 100 


U0O'lH0[l*0 


150100X70180190 


11 


S 33 


14 




60 


77 63 


DO 110 


121 '133 IK 154 


i^|no,i^|^|^ 


220:331 242253 ,204 ?!8 


12 


H ae 






73 


84 Bo;ioa[ii« 


132!li4'l5i: 1G8 






IS 


26 SB 




05 




Bl 104 11; 130 


143 150 100 182 






M 


ts « 




70 


84 


Oa lis 120 I40ll54|l(iS;i82;i9a;:io;2Z4;33B,253;ai6 




U 


ID a 


60 


75 


eo 


lOS 130 135 160 105180,105 210335 340 £55 370 285 


300;al5a30:315W37S' 


]« 


31 « 


61 


SO 


0c|l]3;i3e|l44|ll)0ll7a:i92'a)8'224'34O|2SO|?K;2S3:3O4',32O:33fi'35£;36S'38i!40l)' 
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81 Gt 


6S 


85 10:|ll9[l3fl 153 170 1S7 aM'33l[233 ^'m'289'X(i'323!340!357]3T4'aBI 408 4at 


IS 


3E U 


T2 


MJOB 130 IM 162 ISO 13Sg6 23Jp™S88 308 '334 34:'360|37SaBfl,U< 432450 


IB 


3B G7 


70 


Km 133 152 m'laO =00 223 247,:S1 385,304 323 342 30l!38O aafl'llB 437(60475 ' 


M 


40 60 


eCl'lOe'iaO 1« 160 180'200'=»'240'3GO 2S0 W320'31oW3tM'tOo!420,«0 4«0'l«l 500' 


ai 


a en 


S4J106 126 1« ira,189 Siobl SSa'sTOjSM 31S =30 357 3T8'3M 


430'44l!462 4S3 504'52S' 


22 


« ee 


88 Uq|i32 ]M 170 ids iKl'343J264 2aS 30sj330 352 374 390 418 


4*0 402 484|a»,52S^ 




« S9 


eS 115,139 ]6I 1S4 207 330 253X6 29!) 322 W 3681 391 4u' 4^ 


460 483 506 529 552 53 


84 


IS 7S 


fl6|l20,I«ll081S2 210 240|2O4'288 312 338 360'384 408'l32 466 


4fl0'504 528 562,676 COO 


an 


60 T5 


100 135 Iao|l7S 200|225 25U 275 300 325' 350 ,375 WO 43r., 450, 475 500 526 '550 575' 600 625 


f 


* * 


4 


<* 


« 


7i« 


» 


... 


■ 1 


»3 


1^ 


14 


'= 


■" 


IT.H 


l» 


■=" 


^' 


Si 


«2*,M 



Note. — It wil) not be a waste of time to memorize the whole of the above 
table, eepeciall; if the learner is preparing himself for a mercantile life. 



37. Multiply »483 by 7. 

tmxnm. ExPLANiTioN. — Separately take 7 times each of the orders ot 

M83 1483, commencing with the lowest. Thus, 7 times 3 units equal 31 

7 nnita, or 3 tens and 1 unit. Write 1 and carry 3 tens to 7 times 8 

•MoT tens, obtaining G8 tens, or 5 hundreds and 8 tens. Write 8 tens, 

and carry 5 hundreds to 7 tiroes 4 hundreds, obtaining 88 hondreda^ 
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MULTIPLICATION. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. 41875 lb. by 6. 

2. 37284 bn. by 4. 

3. 9182765 yr. by 2. 

4. 25318276 yd. by 5. 
6. 627983624 gal. by 3. 
6. 578263413 lb. by 7. 



Multiply 

7. 3291827168 gaL by 9. 

8. $401783028102 by 11. 

9. $270800630582 by 8. 
10. $007008300209 by 12. 
11.' $281070068035 by 10. 
12. $5107000908302 by 9, 



ILLUSTRATIVE EXAMPLE. 



28. Multiply $4827 by 73. 



$4827 
73 

14481 
33789 



Explanation.— -First multiply $4827 by the right-hand order 
of the multiplier (3 units) as shown in 27, obtaining $14481 as a 
partial product. 

Then similarly multiply $4827 by the second order of the mul- 
tiplier (7 tens), obtaining 38789 tens of dollars. Arrange the 
second pai^ial product (33789 tens) so that its right-hand figure 
(9 tens) shall fall under the same order (8 tens) of the first partial 
product (Prin. 1, 15). 



$352371 
Add the partial products, obtaining $352371 as the complete product. 



When one of the factors consists of only one fig^ure. 

EuLE. — I. Place the factor having one figure under the 
right-hand order of the remaining factor, 

II. Commence vdth the lowest order of the upper factor, and 
multiply it and each of its successive higher orders by the lower 
factor, setting down and carrying as in addition. 

When both factors consist of more than one figure. 

Exile. — I. Under the factor which has the greater nuniber of 
figures, urrite the remaining factor so that units shall fall 
under units, tens under tens, etc. 

II. Applying the preceding Rule, successively multiply the 
upper factor by each order of the lower factor, as if that order 
stood alone. 

III. Place the first figure of each partial product under that 
order of the lower factor which was used to produce it. 

IV. Add the several partial products to find the complete 
product. 

27—28 
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29. Pboof of Multiplication. — Reverse the position of the 
factors, and multiply. If the same product is obtained, the 
result may be presumed to be correct. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. 82719 yd. by 42. 

2. 571832 yr. by 68. 

3. 19287536 lb. by 73. 

4. 29827826 ft. by 59. 

6. 425163827 oz. by 326. 

6. 98731428 gal. by 587. 

7. 659284372 yd. by 649. 

8. 152783265 ft. by 813. 



Multiply 
9. $78359281 by 8273. 

10. $42678928 by 5496. 

11. $7812634 by 82732. 

12. $9281763 by 50803. 

13. $6829178 by 90027. 

14. $5207008 by 604005. 
16. $700208009 by 50304. 
16. $407006004 by 70008. 



17. What is the total weight of 5378 bales of cotton, which average 
397 pounds per bale ? 

18. How many pounds in 472 barrels of flour, allowing 196 pounds 
to each barrel ? 

19. What is the cost of 293 barrels of apples at $2 per barrel ? 

20. If a man buy 285 acres of land at $34 per acre, and sell his 
purchase for $12732, what will be his gain ? 

21. An orchard contains 38 rows and each row contains 53 peach 
trees. How many peach trees are in the orchard ? 

30. A Continued Product is one which is produced by the 
multiplication of more than two factors. 



ILLUSTRATIVE EXAMPLE. 

31. What is the cost of 56 horses at $235 each ? 



BOLUTIOH. 

56 = 8 X 7. 

$235 

8 



$1880 
7 



$13160 
29-31 



Explanation. — One of the factors (56) is separable into 
two other factors (8 x 7). Multiplying $235 by one of these 
factors (8) will produce $1880 as the cost of 8 horses, and mul- 
tiplying this result ($1880) by the remaining factor (7) will 
produce $13160 as the cost of 7 times 8, or 56 horses. 
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M U L TIF LI V A TI O X. 



EXAMPLES FOR PRACTICE. 



In like manner, multiply 
1. 7389 men by 72. 
a. 6537 gal. by 48. 

3. 59832 yr. by 96. 

4. 283572 yd. by 54. 
6. 4789623 lb. by 63. 



«. $92783165 by 84. 

7. $26832791 by 144. 

8. $58329726 by 49. 

9. $80170038 by 32. 

10. $62918 by 315 (5 x 7 x 9), 



ILLUSTRATIVE EXAMPLES. 

82. Multiply $418 by 1000. 

■oLunoH. Explanation. — Simply place at the right 

$418 X 1000 = $418000. of $418 as many ciphers as are found in 1000. 

33. Multiply $42800 by 53000. 

■OI<UT10IH. 

$42800 
53000 

1284 
2140 

$2268400000 



Explanation.— $42800 = $428x100 (32); and 53000 = 
58x1000. Applying 31, first multiply $428 by 53, obtoin- 
ing $22684; then multiply this result by 100x1000, by an- 
nexing two plus ihree^ or five ciphers. 



When the multiplier is lo, loo^ looo, loooo^ etc. 

EuLB. — tdt the right of the multiplicand place as many 
ciphers as are found in the multiplier. 

When either of both factors terminate in ciphers. 

BuLE. — I. Arrange the factors so that the right-hand signifi- 
cant figure of the lower factor shall fall under the right-hand 
significant figure of the upper factor, 

II. Multiply as if there were no ciphers at the right of either 
facftor, and to the product thus obtained annex as many ciphers 
a>s are found at the right of both factors. 

EXAMPLES FOR PRACTICE. 



1. 897 yr. by 1000. 
a. 6285 gal. by 100. 

3. 13721 bu. by 10000. 

4. 7983 ft. by 800. 

6. 25984 yd. by 7000. 



6. 483927 lb. by 3200. 

7. $6273849 by 875000. 

8. $6250000 by 2900. 

9. $183600 by 4270000. 
10. $630000 by 380. 



31—33 
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DIVISION. 

34. Division is the process of finding one factor (Bern. 2, 24) 
when the product and the remaining factor are given. 

Rem. 1. — ^The given product is called the dividend; the given factor, the divi- 
9or ; and the required factor, the quotient. 

Rem. 2. — If the divisor or given factor is abstract, the quotient or required 
factor will be concrete, and its units will be of the same name as those of the divi- 
dend. If, however, the divisor is concrete, it should express units of the same 
name as the dividend ; and the quotient will be abstract, simply denoting iimea. 

Rem. 3. — After the integral part of the required factor has been found, what- 
ever is left of the dividend is called the remainder. 

Rem. 4. — Division is usually indicated by the sign (-*-). It is read divided by, 
and is written after the dividend and before the divisor. 

35. General Principles governing Division. 

1. Any change of the dividend, by multiplication or division, 
produces a like change of the quotient, 

2. Any change of the divisor, by multiplication or division, 
produces an opposite change of the quotient, 

3. A like change of both divisor and dividend, by multipli- 
ca4iion or division, produces no change of the quotient. 

36. To divide when the divisor is I2 or less. 

ILLUSTRATIVE EXAMPLE. 

Divide $973 by 7. 

wLxmov, Explanation. — ^9 hundreds ■+■7 = 1 hundred and 

Divisor. Dividend. ^ hundreds over. Write this partial quotient (1) under 

7 ) i97o ti^e order divided, cany the remainder (2 hundreds or 

$139 Quotient. 20 tens) to the next order of the dividend (7 tens), and 

divide the result (27 tens) by 7, obtaining 3 tens as the 
next quotient figure and 6 tens as the next remainder. Carry the last remainder 
(6 tens or 60 units) to the next order of the dividend (3 units) and divide the result 
(63 units) by 7, obtaining 9 units as the last quotient figure. 

34—36 
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DIVISION* 



Rule. — I. From the left of the dividend, select the least 
number of orders tJvat will contain the divisor. Find how many 
times the divisor is contained in these orders and write the 
result as the first quotient figure. 

II. If the division is not exact, conceive the remainder to he 
placed before the next right-hand order of the dividend, find 
how many times the divisor is contained in the number thus 
formed, and write the result as the second quotient figure. 
Proceed in a similar manner untU the entire dividend has 
been divided. 

37. Proof op Division. — Multiply the quotient by the divi- 
sor, and to the product add the remainder if any. The result 
should equal the dividend. 



EXAMPLES 



Divide 

1. 6783219 gal. by 3. 

a. 58297385 lb. by 5» 

3. 71829534 yd. by 2. 

4. 49273868 bu. by 4. 

6. 86291436 yr. by 7. 
«: 13729581 gal. by 9. 

7. 46273824 oz. by 6. 

8. 318293712 ft. by 8. 



FOR PRACTICE. 

Divide 
9. 116200150800 by 10. 

10. $4182700836 by 12. 

11. $6958293727 by 11. 

12. $80739100025 by 5. 

13. $42600308040 by 8. 

14. $1070820048 by 12. 
16. $5200000002 by 9. 
16. $620800100501 by 7. 



17. A manufacturer sold a quantity of broadcloth at $5 per yard, 
and obtained $7160. How many yards did he sell ? 

18. At $3 each, how many books can be bought for $1254 ? 

19. A speculator invested $73096 in Western land at $8 per acre. 
How many acres did he purchase ? 

38. Short Division is the method of obtaining the successive 
quotient figures by oriental processes, as in the 111. Ex., 36. It should 
always be preferred when the divisor is not greater than 12. 

39. Long Division is the method of obtaining the successive 
quotient figures by written processes. It is usually employed when 
the divisor exceeds 12. 

36—39 
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DIVISION. 25 

40. To divide when the divisor exceeds 12. 

ILLUSTRATIVE EXAMPLE. 

Divide $62938 by 73. 

Boi^unoN. Explanation. — 629 hundreds divided by 73 

Divisor. Dividend. Quotient. ^^^^^ g hundreds. Write 8 as the fii-st quotient 

73 ) $62938 ( $862|f f^^^ . multiply the divisor (73) by this quotient 

584 figure ; place the product (584 hundreds) under the 

~7^ orders divided ; and subtract, obtaining 45 hundreds 

.rtj^ as a remainder. 

To this remainder annex the succeeding order of 

158 the dividend (3 tens), and divide the result (453 tens) 

146 by the divisor (73), obtaining 6 tens as the second 

~~ quotient figure. Multiply the divisor (73) by the 

second quotient figure (6 tens) ; write the result (438 
tens) under 453 tens, and subtract, obtaining 15 tens as a remainder. 

To this remainder bring down the next order of the dividend (8 units) and 
divide the result (158 units) by the divisor (73), obtaining 2 units as the next quo- 
tient figure. Multiply and subtract as before ; under the final remainder (12) 
write the divisor (73), and annex the result (^|) to the quotient. 

EuLE. — I. Find the first quotient figure as directed in Rule 
for short division, 36. 

II. Multiply the divisor by the first quotient figure ; write 
the product under the first partial dividend ; subtract ; and to 
the right of the remainder place the next undivided order of 
the dividend far a second partial dividend, 

III. Divide the second partial dividend by the divisor, and 
tvrite the result as the second quotient figure. Multiply, sub- 
tract, and bring down, as with the first partial dividend ; and 
continue in this manner until all the orders of the dividend 
have been divided, 

IV. // any partial dividend is less than the divisor, place a 
cipher in the quotient, and annex the next undivided order of 
the dividend for a new partial dividend. 

Note 1. — If any product be greater than the partial dividend, the quotient 
figure is too large. 

Note 2. — If any remainder be equal to or greater than the divisor, the quotient 
figure is too small. 

Note 8. — A convenient method of finding the quotient figure is to point off 
from the right of any partial dividend as many figures lacking 1 as there are 

40 
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Piviaiojr. 



figures in the divisor, and divide the remaining figures of the partial dividend by 
the left-hand flgui-e ot tne divisor (if the following figure of the divisor is less than 
5) or by the left-hand figure of the divisor increased by 1 (if the following figure is 
5 or more). 

EXAMPLES FOR PRACTICE. 



Divide 

1. 75829134 yd. by 52 yd. 

2. 981736289 bu. by 31. 

3. 527821965 bbl. by 93 bbl. 

4. 718312593 yr. by 42. 
6. 19278193 yr. by 94 yr. 

6. 57389247 gal. by 28. 

7. 61827534 bu. by 69. 

8. 28173081 lb. by 86 lb. 



Divide 
9. 872916432 miles by 628. 

10. 621071835 gal. by 385. 

11. 2753862148 oz. bjr732 oz. 

12. $807535148 by 3152. 

13. $5718230248 by 4926. 

14. $645342319 by $8276. 
;6. $2159382473 by 58234. 
16. $415273684 by $276325. 



17. An orchard contains 22144 trees planted in 128 equal rows. 
How many trees are in each row ? 

18. A plantation of 946 acres was sold for $54868. At what price 
per acre was it valued ? 

19. A drover invested $19454 in buying 137 houses. What was 
the average price per horse ? 

20. If the product of two factors is 143186076 inches, and one of 
the factors is 32871 inches, what is the other factor ? 

41. To divide by the factors of a divisor. 

ILLUSTRATIVE EXAMPLE. 

Divide $7695 by 168. 

BOLUTIOK. 



168 = 8x7x3 

8 ) $7695 

7 )_9 61 + 7 = 
3)137 + 2x8 =: 



7 
16 



Explanation. — Dividing $7695 by 8 
(or one twenty-first of the true divisor, 
168) produces $961 (or 21 times the true 
quotient, Prin. 2, 35) and a remainder of 
$7. Since this remainder is left from the 
true dividend, it must be a part of the 
true remainder. 

Dividing $961 (one twenty-first of the 

true quotient) by the second factor (7) 

produces $137, which must be one-seventh 

of 21, or 8 times the true quotient, and a 

remainder of $2. Since $2 is left from dividing one-eighth of the true dividend, 

this remainder must be one-eighth of the true remainder ; hence, $2x8 = $16, the 



$45 -f 2x8x7 = 112 



Quotient, $45{||. 



135 



second part of the true remainder. 
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Dividing $187 (one-third of the true quotient) by the remaining factor (3) pro- 
duces $45, the true quotient, and a remainder of $2. Since $2 is the remainder 
from dividing $137 (one-eighth of one-seventh of the true dividend), this remain- 
der must be one-eighth of one-seventh of the true remainder ; hence, $2x8x7 = 
$112, the third part of the true remainder. 

Add the several parts of the true remainder, obtaining $135 as the total true 
remainder. 

KuLE. — I. Separate the divisor into convenient factors. 

II. Divide the dividend by one of these factors ; divide the 
resulting quotient by one of the remaining factors ; and so con- 
tinue untU each factor has been used as a divisor. The final 
quotient will be the required quotient, 

III. Multiply each remainder by all the divisors that pre- 
cede its own divisor ; and add these products to the remainder, 
if any, of the first division, to find the true remainder, 

EXAMPLES FOR PRACTICE. 

Find the quotient and remainder by the preceding rule. 



1. 7128934 lb. by 56. 

2. 582917831 ft. by 81 ft. 

3. 6271382937 yd. by 35. 

4. 817981362 bu. by 63 bu. 
6. $9821763405 by $72. 



6. $219534876 by 36. 

7. $5827139826 by 48. 

8. $829173 by $125 ($5x5x5). 

9. $658397 by $336 ($8 x 6 x 7). 
10. $968574 by 224 (8 x 7 x 4). 



42. To divide by lo, lOO, looo, loooo, etc. 

ILLUSTRATIVE EXAMPLE. 

Divide 41673 gallons by 100. 

BOLunoir. Explanation. — Cut off the two right-hand 

1 I 00 ) 416 I 73 figures (73) of the dividend, which is equivalent 

^ -,„ to moving the remaining figures of the dividend 

41b quo., 16 wm. ^^^ ^^^^^ ^^ ^^^ ^^^^^ ^j^^^ decreasing the 

^16^ gallons, Ans. dividend one hundredfold (Rem., 6). 

The figures cut off (73), being the undivided 
part of the true dividend, must be the true remainder. 

BuLE. — Culi off from the right of the dividend as many 
figures as there are ciphers in the divisor. The reinaining 
41-42 
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figures will express the quotient, and the figures cut off wUl 
express the remainder. 



EXAMPLES FOR PRACTICE. 

Divide 



Divide 

1. 91872683 yd. by 1000. 

2. 51791836 lb. by 100 lb. 

3. 82967283 bu. by 10000. 



4. 43579386 yr. by 100000. 
6. $95843765 by $1000000. 
«. 27836291 ft. by 1000 ft. 



43. When any divisor has ciphers on the right. 



ILLUSTRATIVE EXAMPLE. 



Divide $37268 by 2300. 



BOUmOK, 



23 I 00 ) $372 I 68 ( $16, Quo. 
23 

142 
138 



Explanation. — The divisor (2300) equals 
100x23. Applying 41, divide by one of 
these factors (100) as shown in 42, obtaining 
372 as one twenty-third of the true quotient, 
and $68 as part of the true remainder. 

Divide $372 by 23, obtaining the true 
quotient ($16) and a second remainder of $4, 
which is one-hundredth of the true remainder. 



$468, Bern. 
Multiply $4 by 100, and add 68 to the product, to find the total true remainder. 



Rule. — I. Cut off the ciphers at the right of the divisor and 
an equal number of figures at the right of the dividend. 

II. Divide the remaining figures of the dividend hij the 
remaining figures of the divisor to find the true quotient. 

III. Prefix the remainder, if any, to the figures cut off from 
the dividend^ to obtain the true rem^ainder. 



EXAMPLES 

Divide 

1. 7182365 lb. by 4000. 

2. 5382976 yr. by 600 yr. 

3. 682847 yd. by 8000. 

4. 2592768 bu. by 3700 bu. 

5. 687195 gal. by 53000. 

6. 4928136 ft. by 67000 ft. 



FOR PRACTICE. 

Divide 

7. $48267391 by 176000. 

8. $59483726 by 31900. 

9. $172836492 by $5173000. 

10. $6580000 by 239000. 

11. $27180000 by 15100. 

12. $82935100 by $249000. 
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UNITED STATES MONEY. 

44. In United States Money, 10 mills equal 1 cent ; 10 cents 
equal 1 dime ; and 10 dimes or 100 cents equal 1 dollar. 

Rem. 1. — The Sign of U. S. money is $. 

Rem. 2. — A point (. ) is used to distinguish the several denominations of U. S. 
money; all the figures on the left of the point expressing dollars; the first figure 
at the right of the point, tens of cents or dimes; the second figure at the right of 
the point, units of cents (less than ten cents) ; and the third figure at the right of 
the point denotes mills. 

Rem. 3. — If the cents are less than 10, a cipher should be written before the 
cents and after the point, to denote the absence of tens of cents or dimes. 

Rem. 4. — U. S. money is usually expressed in two denominations, dollars and 
eents^ the mills being omitted if less than 5, and considered an additional cent if 
5 or more. 



Write 

1. 95 dollars and 18 cents. 

2. 216 dollars and 65 cents. 

3. 809 dollars and 40 cents. 

4. 59 dollars and 7 cents. 
6. 419 dollars and 4 cents. 

11. 5783 dollars^ 19 cents^ and 8 mills. 

12. 2596 dollars^ 8 cents^ and 3 mills. 



Write 

6. 5219 dollars and 43 cents. 

7. 7814 dollars and 5 cents. 

8. 920 dollars and 85 cents. 

9. 2473 dollars and 3 cents. 
10. 6825 dollars and 30 cents. 



Read 






» 


13. $.08. 


16. $28.36. 


19. $5837.65. 


22. $613,583. 


14. $.38. 


17. $815.09. 


20. $9164.53. 


23. $4285.062. 


16. $.04. 


18. $7268.35. 


21. $1927.05. 


24. $7300.906. 



45. Since there are 1000 mills or 100 cents in 1 dollar, dollars 
may be changed to mills by annexing 3 ciphers (33); and to cents by 
annexing 2 ciphers. Applying 42, the lower denominations may be 
changed to dollars by pointing off 2 figures from the right of the 
cents, or 3 figures from the right of the mills. 
44 1 5 
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Change to cents. 


Change to dollars. 


1. $735. 


4. $5175. 




7. 3589 cents. 


10. 41783 cents. 


2. $69. 


6. $163. 


' 


8. 62583 cents. 


11. 6275 mills. 


3. $2138. 


6. $2500. 




9. 985 cents. 


12. 38279 mills. 



46. Addition of United States money. 

ILLUSTRATIVE EXAMPLE. 

Add $419, $376,853, $7186.23, and $685,529. 



BOI^XTTIOK. 

$419. 

376.853 
7186.23 

685.529 

$8667.612 



Explanation. — Only similar units can be added (Prin. 1, 16). 
Therefore arrange the several addends so that mills shall fall under 
mills, cents under cents, units of dollars under units of dollars, etc. 

Add as in ordinary addition: The sum of the dimes' orders 
being 16 dimes (Prin. 2, and 3, 15), or 1 dollar and 6 dimes, place 
a point to the left of the 6 dimes to denote the denomination of its 
units (Rem. 2, 44). 



Rule. — I. Arrange the addends so that their respective 
points shall fall in a perpendicular column, 

II. Add and carry as in ordinary addition, 

III. Plaice a point in the sum directly under those of the 
addends. 

EXAMPLES FOR PRACTICE. 

1. Add $735.60, $5189.25, $819, $23.70, and $298.45. 

2. Add $8195.35, $625.82, $345.83, and $2185. 

3. Add $49.50, $68,758, $317,286, $5.41, and $81,374. 

4. Add $425, $683.35, $29,415, $8, $.73, and $69.40. 

6. Add 18 dollars and 32 cents, 75 dollars and 8 cents, 419 dollars 
and 5 cents, 87 dollars and 30 cents, and 36 dollars, 14 cents, and 
3 mills. 



47. Subtraction of United States money. 

ILLUSTRATIVE EXAMPLE. 

Subtract 25 dollars and 6 cents from 83 dollars and 35 cents. 



eoLUTioir. 

$83.35 

25.06 

$58.29 



Explanation. — Only similar units can be subtracted (Prin. 1, 19). 
Hence, arrange the terms so that the point in the subtrahend shall fall 
under the point in the minuend, causing similar orders to fall in the 
same column. 
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EuLE. — I. Arrange the siibtrahend so that its point shall 
fall under the point in the minuend, 

II. Subtract, borrow, and carry as in ordinary subtraction. 

III. Place a point in the remainder directly under those of 
the minuend and subtrahend,. 



EXAMPLES FOR PRACTICE, 



Subtract 

1. $413.45 from $709.82. 

2. 16128.13 from $8475.48. 

3. $519 from $617.30. 

4. $249.85 from $325. 



Subtract 
6. $18 and 4 cents from $25. 

6. 19 cents from $3 and 8 cents. 

7. $49 from $316 and 75 cents. 

8. $318 and 2 cents from $475. 



48* Multiplication of United States money. 



ILLUSTRATIVE EXAMPLE. 



Multiply 582 dollars and 8 cents by 67. 



8OLUTX0H. 

$582.08 
67 

4074 56 
34924 8 

$38999.36 



Explanation. — Since the multiplicand expresses 58208 cents, 
67 times the multiplicand, or 8899936, must also express cents 
(Prin. 8, 26). Therefore, point oflf two figures from the right of 
the product to make it express dollars (45). 



Rule. — I. Arrange the factors and multiply as in ordinary 
m^ultiplication, 

II. Point off from, the right of the product as many figures 
as are pointed off in the multiplicand. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $6173 by 37. 

2. $7385.15 by 148. 

3. $592.45 by 62. 

4. $4823.32 by 247. 

5. $91.75 by 87. 
47-48 



Multiply 

6. $419 and 6 cents by 31. 

7. $57, 18 eta., and 3 mills by 43. 

8. $91, 4 cts., and 5 mills by 89, 

9. $4183 and 70 cents by 418. 
10. $973.09 by 526. 
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49. Division of U. S. money by an abstract divisor. 

ILLUSTRATIVE EXAMPLE. 

Divide $425.79 by 83. 



■oxtunmr. 



83) $425.79 ($5.13 

.. ^ Explanation. — Since the dmdend expresses 42579 

cents, one eighty-third of the dividend or the quotient 

107 (518) must also express cents (Rem. 2, 34). Hence, 

83 point off two figures from the right of the quotient to 

"TTT make it express dollars (45). 

249 

Rule. — Divide as in ordinary division. If the dividend 
contains cents, point off two figures from the right of the 
quotient ; and if the dividend contains mills, point off three 
figures. 

Note 1. — If the dividend expresses dollars only, and is not exactly divisible by 
the divisor, annex two ciphers to the dividend to make it express cents and con- 
tinue the division until these ciphers have been brought down. 

NoTB 2. — It is not customary to carry the quotient beyond the cents' order. 
If the final remainder is one-half the divisor, or more than one-half, add 1 to the 
cents' order of the quotient; if less than one-half the divisor, omit it. 

EXAMPLES FOR PRACTICE. 



Divide 

1. $2280.46 by 7. 

2. $977.04 by 12. 

3. $1767.22 by 91. 

4. $72471 by 147. 



Divide 
6. $9352 by 32 (Note 1). 

6. $5183 by 67 (Vote 2). 

7. $817.52 by 513. 

8. $5128.35 by 271. 



50* Division of U. S. money by U. S. money. 

ILLUSTRATIVE EXAMPLES. 

Divide $1323 by $4.50. 

Explanation.— Since the divisor ($4.50) expresses 
SOLUTION. cents, annex two ciphers to the dividend that it may 

$4 60 ^ $1323 00 I 294 *^^® express cents (Rem. 2, 34). Divide as in ordi- 
nary division, finding that 450 cents are contained in 
132300 cents, 294 times. 
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BnLE. — If necessary, make bath divisor and dividend ex- 
press the lowest unit contained in either. Divide as in ordir- 
nary division, 

EXAMPLES FOR PRACTICE. 

Divide Divide 

1. $1635.90 by $.05. 6. $9875 by 5 cents. 

2. $2358.23 by $4.13. 7. $111 by $1.48. 

3. $39570.50 by $682.25. 8.- $18991.15 by $283.45. 

4. $52808 by $5.74. 9. $108 by 25 cents. 
6. $72275 by $1.75. 10. $406602 by 9 cents. 



RELATION OF INTEGERS. 

51* All arithmetical operations involve either an increase or de- 
crease of some given number. The law of increase and. decrease 
of integral numbers is very simple in character and uniform in 
application. By understanding this general law, the learner will be 
practically independent of the hundreds of topical rules and special 
analyses upon which he would otherwise be compelled to rely. 

52. A given integer is increased by considering it a component 
and augmenting it by one or more other components ; and is decreased 
by considering it the sum of two or more components and taking away 
one or more of those components. If the increase is by unequal 
components, the process requires addition ; if by equal components, * 
multiplication. If the decrease is by unequal components, the pro- 
cess requires subtraction ; and if by equal components, division. 

53. Increase or decrease by unequal components. 

ILLUSTRATIVE EXAMPLES. 

1. A has 175 and B 150. How much have both ? 

2. A and B have $125. If A has 175, how much has B P 

fOLUnON. 

Componenti of j rabtrahend, If given = $75 = imeqnal addend ) Components of 
given minaend. | remainder, if required = 50 = nneqnal addend S required sum. 

Minuend, if given s $|25 = total of unequal addenda = aum, if r^qnired. 

60— 6S„ 
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Deduction. — The total of two or more unequal addends is thie mm if required^ 
or the minuend if given; and the components of a required sum or given minuend 
are the addends of which it is composed. Hence, add the components to find a 
required total ; and subtract the given component (or the sum bf the given com- 
ponents, if more than one) from a given total to find the remaming component. 

Definitions. 

• ■ 

1. A Component is the weighty measure or value of one considered unequal 
unit or quantity. 

2. A ToicU is the weight, measure or value of all the considered unequal units 
or quantities. 

Formulas. 

1. Given component (addend) + given component (addend) = required total 
(sum). 

2. Given total (minuend) —given component (subtrahend) = required compo- 
nent (remainder). 

54. Increase or decrease by equal components. 

ILLUSTRATIVE EXAMPLES. 

1. Find the total weight of 35 bu. wheat, allowing 60 lb. per bu. 

2. If 35 bu. of wheat weigh 2100 lb., what is the weight of 1 bu.? 

3. How many bushels in 2100 lb. wheat, allowing 60 lb. per bu. ? 

soLtmoif. 

Paetors of gir- ( concrete dfvlBor = €0 lb. = weight of 1 equal addend -mnltiplicand ) Factors of reqaira^ 
eadlTidend. ( abstract quotient^ 85 = number of cqaaladdend6= multiplier ) produot. 

Dividend, if given=2I0J lb. = total of equal addenda == product, if required. 

Deduction.— The total of two or more equal components is the product if re- 
quired, or the dividend if given. One factor of a required product or given divi- 
dend is the weight, measure, value, etc., of one equal component ; and the other 
factor IS the number of such equal components. Hence, if a product is required, 
multiply its two given factors ; and if a product is given, divide it by its given 
factor, and the quotient will be its remaining factor. 

Definitioks. 

1. The Concrete Factor is the weight, measure or value of one considered equal 
unit or quantity (Prin. 1, 25). 

2. The Abstract Factor is the number of considered equal units or quantities 
(Prin. 2, 25). 

3. The Product is the weight, measure or value of all the considered units 6t 
quantities. 
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Formulas. 

1. Concrete factor x abstract factor = required product. 

2. Given product -h concrete factor = abstract factor. 

3. Given product -*- abstract factor = concrete factor. 

55. The two separate formulas for unequal components, and the 
three for equal components may, for the ease with which they can be 
remembered and applied, be simplified into the following general 
formulas : 

General Formula I. General Formula II. 



Component ^ Concrete Factor 



I Component 1 •!• Abstract Factor 

Total ^ Product ^ 

The sign of operation between any two of the above terms in either 
general formula indicates the process to be employed, if they are given, 
in obtaining the remaining term. Or, vice versa, if any one of the 
above terms is required, perform the operation indicated by the sign 
between the other two terms, which must then be given. 



REVIEW EXAMPLES. 

56, 1. A cyclopedia is divided into three volumes, the first con- 
taining 718 pages, the second 695 pages, and the third 748 pages. 
How many pages does the cyclopedia contain ? 

Component + component + component = total. 

2. An army went into battle with 75830 men, and came out of the 
battle with 69275 men. How many men were lost ? 

Given total — given component = lost component. 

3. Grover Cleveland was bom in the year 1837, and inaugurated 
President of the United States when 48 years old. In what year was 
he inaugurated ? 

Earlier date (component) + interval (component) = later date (total). 
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4. What is the cost of G275 pounds sugar at 8 cents per pound ? 
Concrete factor x abstract factor = required product. 

6. If 85 sheep cost $267.76, at what price per head were they 
bought ? 

Given product -i- given abstract factor = required concrete factor. 

6. I bought 18 yards of muslin at 8 cents per yard, 25 yards 
alpaca at 45 cents per yard, 13 yards sheeting at 30 cents per yard, 
7 yards of cloth at $2.15 per yard, and in payment gave the clerk 2 
twenty-dollar notes. How much change should he return ? 

7. A man bought 113 acres of land for $3955.85, sold 74 acres at 
$38 per acre, and the remainder at $42 per acre. What was his total 
gain ? 

8. I deposited in bank at various times the following sums : 
$715.80, $498.30, $518.25, $68.48, and $1918.87. After making the 
last deposit, I found there was a balance to my credit of $1395.15. 
How much had I withdrawn ? 

9. A speculator bought 375 acres of land at $18.75 per acre, 
expended $1280 in improvements, and then sold it at $23.25 per acre. 
What was his gain ? 

10. How much must be paid for 183960 pounds of com bought at 
63 cents per bushel, allowing 56 pounds to the bushel ? 

11. If a man buy 230 acres of land for $6210, sells 50 acres at $29 
per acre, 76 acres at $28.50 per acre, and 41 acres at $31.25 per acre, 
at what price per acre must he sell the remainder to make a total 
profit of $1349 ? 

12. A merchant's sales were as follows : Monday, $275.80 ; Tues- 
day, $316.62; Wednesday, $248.90; Thursday, $305.50; Friday, 
$237.40; and Saturday, $462.70. What were his average sales per 
day ? 

To average two or more unequal components means simply to change them to 
the same number of equal components. Hence, product (total sales) -^ abstract 
factor (No. of days) = concrete factor (average or equal sales per day). 

13. If there are 32 quarts in a bushel, how much will be received 
for 3 bushels of chestnuts by retailing them at 8 cents per quart ? 

14. A man bought a lot for $1867, paid $395 to have it graded, 
$83 to have it enclosed, and then sold it at a loss of $325. How much 
did he receive for the lot ? 
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15. I bought a farm for $6737.50 and sold it for 17218.75, gaming 
$2.75 per acre. How many acres did the farm contain ^ 

16. A grocer mixed 350 pounds of Rio coffee costing 12 cents per 
pound with 175 pounds of Laguayra coffee costing 16 cents per pound. 
At what price per pound must he 'sell the mixture to gain $8.75 ? 

17. If 23 men can complete a contract in 38 days, in how many 
days can one man complete it ? 

38 days' work of one man = concrete factor. 23 men = abstract factor. 
38 X 23 = 874 days' work of one man performed by all the men = i-equired product. 

18. If one man can do a job of work in 234 days, in how many 
days can 13 men do the same job ? 

19. If 30 men can perform a task in 48 days, .in how many days 
can 40 men perform it ? 

20. If a man was born in 1835 and died in 1889, how old was he 
at the time of his death ? 

21. An army consisted of 5 divisions, each division of 6 brigades, 
each brigade of 4 regiments, each regiment of 10 companies, and each 
company of 87 men. How many men did the army contain ? 

22. A man has $2016.62, bought 370 bushels of wheat at $1.12 per 
bushel, 980 bushels of corn at 74 cents per bushel, 536 bushels of rye 
at 82 cents per bushel, and invested the remainder of his money in 
flour at $6.25 per barrel. How many barrels of flour did he buy ? 

23. The temperature of a certain city averaged 75° Fahrenheit for 
the month of June, 88° for July, and 92° for August. What was the 
average temperature for the three months ? 

24. A merchant had $91.20 remaining after buying 2180 bushels 
of rye at 75 cents per bushel and 5237 bushels of wheat at $1.05 per 
bushel. How many bushels could he have purchased if he had bought 
no rye and invested all his money in wheat ? 

26. A man bought 3500 bushels of wheat and 2763 bushels of rye 
for $5778.55. If the cost of the wheat was 98 cents per bushel, what 
was paid per bushel for the rye ? 

26. A farmer sold to a merchant 15 pounds of butter at 28 cents 
per pound, 25 dozen eggs at 14 cents per dozen, 5 dozen chickens at 
$2.20 per dozen, and in payment received 4 gallons of molasses at 55 
cents per gallon, 9 pounds of coffee at 18 cents per pound, 1 bbl. of 
flour worth $6.40, and the remainder in sugar at 8 cents per pound. 
How many pounds of sugar did the farmer receive ? 
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FACTORING. 

57. The Fax^tors of a number, are such integers as will produce 
it when multiplied together. 

Thus, |3 and 5 are factors of $15 ; $2, 8 and 7 are factors of $42. 

58. A Prime Number is one which has no integral factors ex- 
cept itself and 1. 

59. A Composite Number is one which has other integral fac- 
tors than itself and 1. 

Thus, $33 is a composite number, because $3x 11 = $38 ; but 18 is a prime 
number because its only factors are $1 x 18. 

60. A Prime Faxstor of a number is any prime number taken as 
a factor. 

Thus, $3x5 are prime factors of $15, since each of these factors is a prime 
number. $4x9 are composite factors of $36, since each of these factors is a com- 
posite number. 

61. An Fxact Divisor of a number is one which will divide it 
and leave no remainder. 

Rem. — All the prime or composite factors of a number are exact divisors of 
that number. Therefore, any prime number that is an exact divisor of a given 
number must also be u prime factor of that number. 

62. One number is said to be divisible by another when it con- 
tains that other an ea^d number of times. Any number is divisible 
by itself and 1 ; and it will be divisible — 

1. By 2, if it is an even number. 

2. By 3, if the sum of all its figures is divisible by 3. 

Thus, 285 is divisible by 3 because 2+8 + 5, or 15, is so divisible. 

3. By 4, if its two right-hand figures are either ciphers or express 
a number which is divisible by 4. 

Thus, 4 is an exact divisor of 900 because its two right-hand figures are 
ciphers ; and of 1756 because the number expressed by its two right-hand figures 
(56) is divisible by 4. 
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4. By 5, if its right-hand figure is either 5 or 0. 

5. By 6^ if it is an even number and the sum of its figures is 
divisible by 3. 

Thus, 6 is an exact divisor of 348, because the latter is an even number, and 
the sum of its orders (3+4+8 = 15) is divisible by 3. 

6. By 8, if its three right-hand figures are either ciphers or express 
a number which is divisible by 8. 

Thus, 8 is an exact divisor of 5000 because its three right-hand figures are 
ciphers ; and of €2176 because the number expressed by its three right-hand fig- 
ures (176) is divisible by 8. 

7. By 9, if the sum of its figures is divisible by 9. 

Thus, 56178 is divisible by 9 because 5 + 6+ 1 + 7+8, or 27, is so divisible. 

8. By 10, if its right-hand figure is a cipher. 

9. By 12, if the sum of its figures is divisible by 3, and the num- 
ber expressed by its ttoo right-hand figures is divisible by 4. 

63. To find the prime factors of a composite number. 

ILLUSTRATIVE EXAMPLE. ' 

What are the prime factors of 420 yards ? 

soLxmov. Explanation. — Since 420 is an even number, divide it by 

2 )420 yd- 2, a prime number (1, 62), obtaining 210. Since 210 is 

2 \ 210 ^' another even number, divide it by 2, obtaining 105. Since the 

sum of the figures of 105 (1+0 + 5 = 6) is divisible by 3; a 

/ ^ prime number, take 3 as the next divisor (2, 63), obtaining 

5 ) 35 " ^^" Since the right-hand figure of 85 is 5, take 5, a prime 

r ^^ number, as the next divisor (4, 62), obtaining 7. Hence, the 

' several prime divisoi's (2, 2, 3, 5) and the prime quotient (7 yd.) 

are the prime factors of 420 yd. 

Rule. — Divide the given number hy its least prime factor ; 
similarly divide the resulting quotient ; and so continue until 
a prim,e quotient is obtained. The several divisors and the last 
quotient are the prime factors. 

Proof. — The continued product of all the prime factors 
should equal the given number. 
63-63 



40 



COMMON DIVIDENDS* 



EXAMPLES FOR PRACTICE, 

Find the prime factors of 



1. 45 ft, 

2. 132 gal. 

3. 274 days. 



4. 392 miles. 
6. 525 men. 
6. 9241b. 



7. 6435 tons. 

8. 3240 yd. 

9. 4375 hours. 



10. 18216 oz. 

11. 29184 ft. 

12. 1108900. 



COMMON DIVIDENDS. 

64. A Dividend of a number is any number that is exactly^ 
divisible by it. 

65. A Common Dividend of two or more numbers is any 
number that is exactly divisible by each of them. 

66. The Least Common Dividend of two or more numbers 
is the least number that is exactly divisible by each of them. 

67. Principles.-*-!. A dividend of a number must contain 
all the prim^e factors of that number, 

2. A common dividend of two or more numbers must con- 
tain all the prime factors of each of those numbers. 

3. The least com^mon dividend of two or more numbers is the 
least numiber that contains all the prim^e foAstors of ea^h of 
those numbers. 

68. To find the least common dividend of two or more 
numbers. 

ILLUSTRATIVE EXAMPLE. 

Find the least common dividend of $18, $30, and $36. 



SOLUTION. 

$2 ) $18-$30— $ 36 

3 )9— 1 5— 18 
3 )3_ 5-, 6 

1— 5— 2 

$2x3x3x5x2 = $180. 



Explanation. — Each of the given nnm- 
bers contains the prime factor $2, hence, their 
least common dividend must contain the fac- 
tor $2 at least mice. 

Since 3 is a prime factor of the unfactored 
parts of $18 (9), of $30 (15), and of $36 (18), 
their least common dividend must also con- 
tain the factor 3 a^ least once. 
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COMMON DIVIDENDS. 41 

Since 3 is a prime factor of the yet unfactored parts of $18 (3) and of $36 (6), 
their least common dividend must contain the factor 8 at least one more time, or 
tmce. 

In addition to the factors already obtained ($2 x 3 x 3), the required least com- 
mon dividend must contain the factor 5 (the unfactored part of $30), else it will 
not be divisible by $80 ; and it must also contain the factor 2 (the unfactored part 
of $36), else it will not be divisible by $36. Hence the least common dividend of 
$18, $30, and $36 must be $2x8x3x5x2, or $180. 

EuLE. — I. Omit such of the smaller numbers as may be exact 
divisors of the larger numbers. 

II. Write the remaining numbers in a horizontal line, and 
divide by any prim^e number that will exactly divide two or 
more of them, placing the quotients and the undivided num^ 
bers in a line beneath. 

III. Divide the quotients and undivided numbers by any 
prime number that will exactly divide two or more of them ; 
and so continue until all the numbers in the lower line are 
prime to each other. 

IV. The product of the divisors and the numbers in the 
lower line will be the least comm^on dividend. 

Note. — ^When no two of the given numbers have a common prime factor, the 
product of cUl the given numbers will be their least common dividend. 

Rem. — The least common dividend is only of practical use in finding the least 
common denominator of common fractions. 

EXAMPLES FOR PRACTICE. 

Find the least common dividend of 



1. 24 bu., 36 bu., and 42 bu. 

2. 12 gal., 27 gal., and 30 gal. 

3. 15 hr., 35 hr., and 45 hr. 

4. 18 lb., 24 lb., and 42 lb. 

6. 8 doz., 15 doz., and 24 doz. 

6. 5 yd., 12 yd., and 15 yd. 

7. 27 yr., 36 yr., and 48 yr. 



8. $315, $525, and $735. 

9. 12 ft., 15 ft., 18ft., and 21 ft. 

10. $27, $36, $54, $63, and $72. 

11. $18, $21, $24, $30, and $42. 

12. $5, 815, $25, $40, $45, $50, 

13. $3, $5, and $7. (Note.) 

14. 7 lb., 11 lb., and 13 lb. 



16. The circumference of the front wheels of a wagon is 12 feet 
and of the hind wheels 16 feet. If at starting, a rivet in each wheel 
be directly over the centre of the axle, what distance will the wagon 
go before both rivets again occupy the same position. 
68 
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COMMON DIVISORS. 

69. A Common Divisor of two or more numbers is any num* 
ber that will exactly divide each of them. 

70. The Greatest Common Divisor of two or more numbers 
is the greatest number that will exactly divide each of them. 

Rem. — When numbers have no common divisor ex(^ept 1, they are said to be 
prime to each other. 

71. Principle. — The greatest common divisor of two num- 
bers is a divisor of their sum, of their difference, and of the sum 
or difference of one nuw/ber and any number of tim^es the 
other, 

72. To find the greatest common divisor of two num- 
bers. 

ILLUSTRATIVE EXAMPLE. 

Find the greatest common divisor of $387 and $473. 

BOLunoN. Explanation.— The G.C.D. of $387 and 

$387 ) $473 ( 1 $473 must divide the difference between 

387 $387 and $473 (71), and that difference is 

$86 ) $387 (4 rpjje Q^Q-Q of |g0 ^^^ ^337 ^^^^ ^.^j^j^ 

£2_ the difference between $387 and four times 

$43 ) $86 ( 2 $86, and that difference is $43. 

gg The G.C.D. of $43 and $86 must be 

— $43, for $43 will "divide itself, and is eon- 

J43 = G. C. D. tained exactly two times in $86. Hence. $43 

is the G.C.D. of $387 and $473. 

Rule. — I. Divide the greater number by the less. If there is 
no remainder, the less number will be the greatest common 
divisor. 

II. If there should be a remainder, divide the preceding 
divisor by this remainder; and continue to divide the last 
divisor by the last remainder until there is no remainder, ^ The 
last divisor will be the greatest common divisor. 

69—72 



CANCELLATION. 4^' 

Note. — If, at any time, 1 should be obtained as a remainder, the numbers con- 
sidered have no common divisor. 

Rem. — The only practical application of the above rule is in reducing common 
fractions to their lowest terms. 

EXAMPLES FOR PRACTICE. 

Find the greatest common divisor of 



1. 172 yr. and 258 yr. 

2. $235 and $495. 

3. 779 lb. and 1653 lb. 

4. 462 yd. and 714 yd. 

6. 1377 bu. and 1581 bu. 
6. 1083 bbl. and 1387 bbl. 



7. 33661 ft. and 32355 ft. 

8. 16499 doz. and 25927 doz. 

9. 1980 tons and 3120 tons. 

10. 1179 gal. and 1703 gal. 

11. $323 and $589. 

12. $1938 and $2074. 



CANCELLATION. 

73. Cancellation is the omission of the same factor from both 
divisof and dividend to shorten the labor of division. 

74. Principles. — 1. To cancel any factor of a nuviber is 
equivalent to dividing the number by the canceled factor, 

2. To cancel the same factor, or equal factors, from both 
divisor and dividend does not affect the quotient (Prin. 3, 35). 

75. To find a quotient by cancellation. 

ILLUSTRATIVE EXAMPLE. 

A farmer traded 160 pounds of butter, worth 21 cents per pound, 
for 2 barrels of sugar averaging 240 pounds per barrel. How much 
per pound did the farmer pay for the sugar ? 

1^ , ^^ * Explanation.— $.21 x 160 = the total value of the 

$,fi X 100 butter ; and since the butter was exchanged for sugar, 

^^0 v:^ ^^ ^.07. the* total value of the butter is also the total cost of 

^t the sugar. Therefore, divide the cost of all the pounds 
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of sugar ((.21 x 160) by the number of pounds (240 lb. x 2), obtaining 7 cents as the 
required price of one pound. 

The solution may be simplified by canceling all factors which are common to 
both divisor (240 x 2) and dividend ($.21 x 160), and placing over the canceled num- 
bers their uncanceled factors, if any. Thus, cancel the common factor 2 from the 

divisor jpB^ and the dividend f^m) ; then the common factor 80 from the divisor 
(^AQ) and the dividend (36) ; then the coniimon factor 3 from the divisor ^ and the 

dividend Xdi)i leaving only the uncanceled factor $.07 in the dividend, which is 
the required quotient. 

Rule. — I. Place the factors of the dividend above a hori- 
zontal line and the factors of the divisor below it, 

11. Cancel all factors which are common to both divisor and 
dividend ; and divide the -product of the uncanceled factors of 
the dividend by the product of the uncanceled factors of the 
divisor. 

Note. — If, in canceling, the quotient 1 is obtained, it should be expressed in 
the dividend (above the horizontal line), but not necessarily in the divisor (below 
the line). 

EXAMPLES FOR PRACTICE. 

1. Divide $350 X 9 by 25 X 6. 

2. Divide $480 x 160 by $60 x 32. 

3. Divide 75 bbl. x 504 by 15 x 8 x 9. 

4. Divide 315 gal. x 64 x 56 by 360 gal. x 392. 
6. Divide 630 yd. x 352 x 65 by 90 x 88 x 91. 

6. How many horses at $175 each are worth as much as 7 horses 
at $125 each ? 

7. How many barrels of flour worth $8 per barrel should a miller 
give for 40 bushels of wheat worth $1.40 per bushel ? 

8. A merchant sold 12 barrels of pork, averaging 200 pounds per 
barrel, at 8 cents per pound, and took in payment 160 hams, weighing 
10 pounds each. At what price per pound were the hams valued ? 

9. A mechanic worked for a farmer at 15 cents per hour and 
averaged 8 hours per day for 24 days. He accepted his wages in 
wheat at 90 cents per bushel. How many bushels did he receive ? 

10. A seamstress received 8 pieces of muslin, measuring 45 yards 
to the piece, from which she made 10 bundles of shirts with 12 shirts 
in each bundle. How many yards of muslin were used in making a 
shirt ? 
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COMMON FRACTIONS. 

76. A Fraction expresses one or more of the equal parts of a 
unit. 

Rem. — One of the equal parte into which a unit is divided is called & fractional 
unit, to distingaish it from whole or integral units. 

77. The Denominator of a fraction is written below a horizontal 
line, and expresses the number of equal parts into which the integral 
unit is divided. 

Rem. 1. — ^In the fraction $f , the denominator 4 denotes that the integral unit 
($1) is conceived to be divided into 4 equal parts, thu8 denormnating (naming) the 
valt^ or size of the fractional units. 

Rem. 2. — The greater the denominator (the more the parts into which any unit 
is divided), the less the value of each part; and the less the denominator (the 
fewer the parts), the greater their value. 

78. The Numerator of a fraction is written above a horizontal 
line, and expresses the number of equal parts of an integral unit 
which are taken to form the fraction. 

Rem. — In the fraction $t, the num(J)erator 3 expresses the nurnber of frac- 
tional units. Hence, $} denotes 3 fractional units, each of which is the fourth of 
a dollar. 

79. The Terms of a fraction are its numerator and denominator. 
Thus, in $|, the numerator 3 is one term, and the denominator 4 is the other. 

EXERCISE. 

Express with figures the following fractions^ and state what each 
term denotes : 



1. One-half of an apple. 

2. One-third of an orange. 

3. Two-thirds of a melon. 

4. One-fourth of a mile. 

6. Three-fourths of an inch. 

6. Two-fifths of a bushel. 
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7. Five-sixths of a gallon. 

8. Three-eighths of a dollar. 

9. Seven-twelfths of a yard. 

10. Three-sixteenths of an acre. 

11. Five-thirtieths of a foot. 

12. Nine forty-fifths of a rod. 



.46 COMMON FRACTIONS. 

80. A Common Fraction is one which requires a written de- 
nominator. 

81. Common Fractions may be Proper or Improper. 

82. A Proper Fraction is one whose numerator is less than its 
denominator. 

Rem. — The value of a proper fraction is less than a whole nnit. %\y $}, $f are 
proper fractions. 

83. An Improper Fraction is one whose numerator is either 
equal to, or greater than its denominator. 

Rem. — The value of an Improper fraction is either equal to, or greater than a 
whole unit. $f, $f, $f, %^-f- are improper fractions; the first because its numer- 
ator is equal to its denominator, and the others because their numerators are 
greater than their denominators. 

84. A Mixed Number is a whole numher and a fraction united. 

Rem. — $3}, 15| pounds, 48f gallons are mixed numbers. 

85. The Value of a Fraction is the quotient arising from 
dividing its numerator by its denominator. 

Rem. — A fraction expresses an unexecuted division, its numerator being the 
dividend, and its denominator the divisor. 

86; Since a fraction expresses an unexecuted division, any change 
made in its numerator or denominator will produce the same change 
in the value of the fraction as a like change in a dividend or divisor 
will produce in the value of a quotient (Gen. Prin., 35). Hence, 

87. Principles. — 1. To multiply the numerator or divide 
the denominator hy any nurnber multiplies the fraction by the 
same number, 

2. To divide the numerator or multiply the denominator 
hy any nurnber divides the fraction by the same number, 

3. To multiply or divide both numerator and denominator 
by the same nurnber does not change the value of the fraction 
(Prin. 3, 35). 
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REDUCTION OF FRACTIONS. 

I 

.88. Reduction of Fractions means to change their /orm with- 
out changing theii: value. 

Rem. — A fraction is said to be reduced to higher terms when Prin. 3, 87, is 
employed to express its numerator and denominator in larger numbers; to lower 
terms when the same principle is employed to express its numerator and denomi- 
nator in smaller numbers; and to lowest terms ^hem its numerator and denominator 
are thus made ^rime ^0 eoc^ o^^er (Rem*, 70). 

89. Reduction of fractions to higher or lower terms of 
a required denomination. 

ILLUSTRATIVE EXAMPLES. 

1. Reduce l^f to twelfths of a dollar. 

soLunoK. Explanation. — The required denominator (12) is 4 times the 

$2x4 = 88 given denominator (3); hence, not to change the value of the 

T TZ fraction, the required numerator must also be 4 times the given 

t5 X 4: — 1^ numerator (2), and 2 x 4 = 8 (Prin. 3, 87). 

2. Reduce $^^ to ninths of a dollar. 

BOLunoN. Explanation. — The required denominator (9) is one-eighth of 

$24-i_8 = $3 the given denominator (72); thei*efore, without changing the 

ZT , jj 7 value of the fraction, the required numerator must also be one- 

' '* "^ ^ "" ^ eighth of the given numerator (24) ; and 24-+-8 = 8 (Prin. 3, 8 7). 

J 3. Reduce $5 to sevenths of a dollar. 

sotunoN. , Explanation. — $5 = $f. To reduce $| to sevenths, that is, 

$5x7 = $35 ^ change a fraction with the denominator 1 to an equivalent 

:r Zi" __ "T fraction with the denominator 7, multiply both terms by 7, as 

1 X 7 — 7 explained in Ex. 1. 

Rule. — Multiply or divpde both numerator and denorm- 
nator by such a nuviber as will change the given denominator 
to the required denominator. 

Note 1. — To find the common multiplier or dWisor of both terms, divide the 
greater denominator by the less. 

Note 2.— Before applying the rule to an integer, change it to the form of a 
fraction by writing the denominator 1 under it. Thus, $2 = $f ; 8 lb. = f lb. ' 
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COMMON FRACTIONS. 



EXAMPLES FOR PRACTICE. 



Seduce 

1. f lb. to 15ths. 

2. \ yd. to 28th8. 

3. I qt. to 56ths. 

4. \ ba. to 35ths. 
6. ^ ft. to 48ths. 

6. H yr- to 165th8. 

7. If oz. to 209ths. 

8. ^j lb. to 217th8. 



Beduce 

9. ^ ft. to 9th8. 

10. \\ lb. to 12ths. 

11. It yd. to 6th8. 

12. If bu. to 8ths. 

13. ff yr. to llth8. 

14. |}f oz. to 8th8. 
16. f{f qt. to 5ths. 
16. Hi yd. to 3ds. 



Reduce 

17. 9 lb. to 4ths. 

18. 38 yr. to 9th8. 

19. 16 yd. to 6ths. 

20. 19 gal. to 12ths. 

21. 43 bu. to 8ths. 

22. 71 oz. to 19th8. 

23. 137 ft. to 45th8. 

24. 1518 to 78th8. 



90. Reduction of fractions to lowest terms. 



ILLUSTRATIVE EXAMPLE. 

Eeduce $y^ and $|jf to their lowest terms. 



FnuT Box.nnoN. 

*72_ -^. 9 __ *8 
•9 "^ 



108 



12 



-^4 82 ^ 



Explanation. — Divide both terms of $,% by 
any eommon factor, say 9, obtaining $^ as an equiv- 
alent fraction in lower terms (Prin. 3, 87). Divide 
both terms of the obtained fraction {%^) by 4, a 
common factor, obtaining ^. Since the terms of 
$1 are prime to each other, it must be the required 
fraction in lowest terms (Rem., 88). 



Explanation. — ^If the common factor 
cannot readily be discovered by inspection, 
it will be more convenient to find the 
greatest common divisor of both terms, as 
shown in 72, obtaining 41. 

Divide both terms by 41, obtaining 5 
for the numerator and 8 for the denominator of the equivalent fraction in lowest 
terms. 



8X00ND SOLUTION. 

G.C.D. of 205 and 328 is 41. 

$205 -h 41 = $5 
328 -T- 41 = 8 



First Rule. — Divide hath terms by any common factor; 
divide both terms of the resulting frojction by any com,mon 
factor ; and continue the operation until a fraction is obtained 

whose terw/S are prim^e to each other, 

« 

Second Eule. — Divide both terms of the fraction by their 
greatest common divisor. 
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EXAMPLES FOR PRACTICE. 



Bedace to eqairalent fractions in lowest terms : 



1. -A- gal. 

a. H yd- 
3- If yr- 

4., If ft. 

6. ^ba. 



6. -^ tons. 

7. VVt <>^ 

9. Hf yr. 

10. 4«J gaL 



U. tV, qt. 
la. Hi bbL 

13- «*y<i. 

14. iHgal. 
16. Hf t«- 



17. HH t>w- 

18. M||OZ. 

19. Wf gal. 

20- Wli yd. 



91. Reduction of mixed numbers to improper fractions. 



ILLUSTRATIVE EXAMPLE. 



Beduce $29f to an improper fraction. 



soLunoK. 

29 



Explanation. — There are %\ in $1, and 29 times ${, or 
$4^ in $29. Hence, in $29 and $} there must be $4^ + 
$J, or %HK 



145 fifths. 
3 



<< 



(< 



148 
$29f = $1^4 



Principles. — 1. One whole unit is expressed 
Cbs a fraction by making both numerator and 
denominator the same. 

2. Two or more whole units are expressed a^ 

a fra^^tion by making the numerator as many 

times the denominator a^ the number of whole units is times 1, 

3. A mixed number contains as many fractional units as 

there are fractional units in the integer + the fractional units 

in the terminal fraction. 

Rule. — Multiply the integer by the denominator, and to the 
product add the numerator for a new numerator. Keep the 
same denomiinator. 



Bedace to improper fractions : 

1. 5|gal. 

2. 9|yd. 

3. 12| tons. 



EXAMPLES FOR PRACTICE. 



4. 23f yr. 
90—91 



6. 38^ cords. 

6. 135^ miles. 

7. 672|^ melons. 

8. 287A^bbl. 



9. sis^Vqt. 

10. 816,^ ft. 

11. 716/ybu. 

12. 406yf^yr. 



13. 8265^^025. 

14. 6073^ yd. 
16. 6918^Vyr" 
16. $7164^fiv- 
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92. Reduction of improper fractions to whole or mixed 
numbers. 

ILLUSTRATIVE EXAMPLE. 

Beduoe $y to a mixed number. 

Explanation.— IJ equal 1 whole dollar, and there 

iOLUTioH. oust be as many whole dollars in 93 fourths as 4 fourths 

$93-5-4 = $23 J^ are contained times in 93 fourths, or 23 whole dollars and 

1 fourth remaining. 

BuLE. — Divide the numerator by the denominator. 



EXAMPLES FOR PRACTICE. 

Eeduce the following to integers or mixed numbers : 



1. y yd. 

2. ^bbl. 

3. ifL yr. 

4. ^^OZ. 



6. V/bu. 

6. *?^gal. 

7. Woz. 

8. Wqt- 



9. Wyr- 

10. Vi^ bbl. 

11. Jjj(^ yd. 

12. iJfAbu. 



13. nW" gal. 

14. VA'^oz. 

16. \V^bll- 

16. 4wbbl. 



COMMON DENOMINATOR. 

93. A Common Denominator of two or more fractions is any 
denominator to which all of them can be reduced. 

« 

94. ^The Least Common Denominator of two or more frac- 
tions is the least denominator to which all of them can be reduced. 

Rem. — A fraction can be reduced to only such higher denominators as its own 
denominator can exactly divide (Note 1, 80). Hence, a common denominator of 
two or more fractions must be a dividend of the several denominators of those 
fractions ; and the least common denominator of two or more fractions must be 
the least common dividend of their several denominators. 

95. Reduction of two or more fractions to their least 
common denominator. 



ILLUSTRATIVE EXAMPLE. 



Beduce %\, %%, and %\ to their least common denominator. 
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SOIiUTION. 



L.C.D. of 8, 9, 6 = 73. 

$J = (72^8) x7 = $f| 
*| = (72^9)x4 = «f| 
$f = (72-^6) x5 = Ht 



Explanation. — First find the least com- 
mon dividend of the denominators (8, 9, 6), as 
shown in 68, and take the result (72) as the 
required least common denominator. 

Then reduce the several fractions to this 
common denominator, as shown in Ex. 1, 
89, finding that $| = $fi, |f = $f {, and 

It = »«. 



EuLE. — I. The least common dividend (68) of the given de- 
nom^inators will he the required least common denominator. 

II. Reduce each fraction to the required common denom^ina" 
tor as shown in Ex. 1, 89. 

Note. — If necessary, reduce all fractions to their lowest terms (90) before 
applying the above rule. 



EXAMPLES FOR PRACTICE. 

Reduce to fractions having the least common denominator : 



1. t yd., I yd., I yd. 

2. i ft., i ft, I ft. 

3. i bu., 44 bu., \ bu. 

*• |yr., A-F-> Ayr. 

6. I gal., I gal., ^ gal. 

6. I oz., f oz., ^ oz. (Note, 68.) 



7. I ft., 4 ft., ^ ft., /r ft. 

8. I bu., I bu., -^ bu., ^ bu. 

^- A yr., ii yr., if yr., -^ yr. 

10. i yd., f yd., 4 yd., ^ yd. 

11. I ft., + ft, I ft., lift. 

12. ^ bu.. If bu., ^1^ bi^':» AV bu. 



ADDITION OF FRACtlONS. 

96. Addition of Fractions is the process of finding the sum 
of two or more fractions. 



97, Principles. — 1. To he added, fractions must express 
simUar fractional units, and therefore have a com^m^on de^ 
nom^inator. 

2. The nuinhers of fractional units (the numerators) are fhe 
Ofddends. 

3. The sum, of the several numerators expresses fractional 
units ^ of the same nam^e (same denominator) as the fractions 
added, 
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&2 COMMON FRACTIONS. 

98. To find the sum of two or more fractions. 






IQItUTltMI. 
It stoMt 

4 s Btw aaiMraiar, 



ILLUSTRATIVE EXAMPLE. 

1. Find the sum of %\y $}, and $f . 

Explanation. — Fractimis must have a common de- 
nominator before they can be added (Prin. 1, 97). The 
least common denominator of the several fractions is 13 
(Rem., 04). Reduce each fraction to this common de- 
nominator (95), and write the corresponding numerators 
in a column. Add these numerators (Prin. 2, 97), ob- 
taining 23 as the numerator of the sum, under which 

irrite the common denominator 12 (Prin. 3, 97), finding ${} = $1H ^ ^ ^^^ 

required sum. 






2. Find the sum of $95}, $2S|, $137^, ^45}. 



toumoBm 

t95|...4 8 

28|...4S 

137^... 11 

45}... 40 



Explanation. — First add the fractions as in the pre- 
ceding example, obtaining $^ = f ^iV* Carry the in- 
tegral part of this result (2) and add the integers, obtaining 
9307, to the right of which annex the fractional part i^, 
obtaining 9307^ as the required sum. 



t307Vir 

BuLE. — Reduce to equivalent fracbiona of a coTnmon denom- 
inator ; add the resulting numerators; and plaice the sum over 
the common denom,inator. 

Note 1. — ^To find the sum of two or more mixed. numbers: add the frcictioihs 
and integers separately, cmd combine the two results. 

Note 2.^When necessary, all results if proper fractions should be reduced to 
lowest terms ; and if improper fractions, to equivalent mixed numbers. 

EXAMPLES FOR PRACTICE. 



Find the sum of 

1- i y<i-> i yd., I yd. 

2. i gal., } gal., ^ gaL 

3. } lb., t lb., W lb. 

4. thbl., V^bbl.,|bbl. 

5. ^ oz., i oz., f oz., ^ oz. 

6. ^ bu., ^ bu., ^ bu. 

7. i yr., 4 }r., I yr. (Note, 68). 

8. I qt., 4 qt., I qt. 



Find the sum of 

9. Alb-> A-l^Miilb., Alt- 

10. ♦ yr., I yr., ^ yr., ^ yr. 

11. 41i yd., 73f yd., 67| yd. 

12. 61f bu., 318f bu., 68| bu. 

13. 41 7| yr., 249|f yr., 3851} yr. 

14. 5^9^ 1^., 1824 lb., 327A lb. 
16. 285f oz., 173^^ oz., 341^ oz. 
16. 19^ yd., 234 yd.> 185^ yd. 
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SUBTRACTION OF FRACTIONS. BS 

Rem. 1. — The small figures at the right of the following addends in yards ex- 
press fourths. This mode of expressing fractions of a yard is common in the dry- 
goods trade. 

17. Add 131 yd,, 48 yd., 19» yd., 32» yd., 41i yd., 39» yd., 28« yd. 

18. Add 27» yd., 34« yd., 29^ yd, 32^ yd., 37» yd., 48 yd., 35» yd. 

19. Add 38« yd., 41« yd., 29^ yd., 3j5« yd., 40^ yd., 36« yd., 43* yd. 

Rem. 2. — Grocers frequently express ounces in small figures at the right of 
addends in pounds. These small figures then denote sixteenths. 

20. Add 91* lb., 17» lb., 28i» lb., 25^ lb., 43i» lb., 32» lb., 14« lb. 

21. Add 281* lb., 481Mb., 119« lb., 173it lb., 818 ib., 9i« lb., 26* lb. 



SUBTRACTION OF FRACTIONS. 

99. Subtraction of Fractions is the process of finding the 
difference between two fractions. 

100. Principles. — 1. To be siibtr acted, the fraction of the 
subtrahend must express fractional units of the same name as 
the fraction of the fivinueifid ; and both fractions must there- 
fore have a common denominator. 

2. The numbers of fractional units (the nuEoierators) are the 
terms of subtraction, 

3. The difference of the numerators expresses fractional 
units of the same name (same denominator) as those of the sub- 
trahend and minuend, 

101. To find the difference between two fractions. 

ILLUSTRATIVE EXAMPLE. 

Subtract $f from $f . 

E^PLAXATioK. — First find the least common denom- 
BOLunoK. j^^^Qj (p^^n 1^ 100). Reduce each fraction to this 

Hj^ = oom. denom. common denominator; write the new numerator of the 

•• * subtrahend under the new numerator of the minuend; 

H"-_i= " " and subtract (Prin. 2, lOO), obtaining 7 as the numera- 

$^ = Answer, tor of the difference, under which write the common de- 
nominator (Prin. 8, 100). 

Bulk. — Reduce to equivalent fractions of a common denom-. 
98—101 
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ifiator, and place the difference of the resulting numerators 
over the common denominator. 

Note. — If smM mixed numbers are given, reduce to improper fractious before 
' applying the rule. 



EXAMPLES FOR PRACTICE. 



Find the difference between 



1. I ft. and J ft. 

2. f yd. and ^ yd. 

3. i bbl. and ^ bbl. 

4. ^ oz. and ^ oz. 
6. I gal. and ^ gal. 



6. f doz. and ^ doz. 

7. I yr. and ^ yr. 

8. f lb. and | lb. 

9. I qt. and 4 qt. 
10. f yd. and \ yd. 



11. 3^ yr. and 2| yr. 

12. 5f bu. and 1^ bu. 

13. 8|^ oz. and 9| oz. 

14. 6 1 ft. and 4f ft. 
16. b\ lb. and 7i lb. 



102. Subtraction of mixed numbers. 



ILLUSTRATIVE EXAMPLES. 

1. Subtract $367 from $415|. 

BOLTmoir. 

$4151- Explanation. — Since no part of a dollar is to be subtracted from 

€tK^ %\j the fractional part of the remainder will be $}, to which prefix the 

. difference of the integral terms, obtaining f58f . 

2. Subtract $194| from $436. 



BOLUnON. 

$436 
194* 



Explanation. — $f cannot be taken from no thirds of a dollar; 
therefore, borrow $1 or ${ from $436, leaving $435, and then subtract 
$} from $}, leaving $^, which should be annexed to $435— $194, ob- 
taining $241^. 



$241i 

3. Subtract $627f from $862f . 



BOLUnOV. 

$862|... •+!! 
527i...io 

$334H 



Explanation. — Since %\% cannot be taken from %^, 
borrow $1 or $}| from $862, leaving $861, and then sub- 
tract $14 from ($A + $H =) $tt» leaving $H, which annex 
to $861 -$527, obtaining $334}^. 



^jjjj^. — 8iCbtract the fractions and integers separately, and 
cornbine the two results, 
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EXAMPLES FOR PRACTICE. 

Find the difference between 



1. $723 and $419^. 

2. $526 and $839f . 

3. $238| and $462. 

4. $571} and $167. 
6. $618f and $327^. 



6. $907^ and $646i. 

7. $718i|^ and $286f 

8. $413^ and $325f 

9. $175; and $243f. 
10. $841| and $615f 



11. $294and$612f 

12. $438| and $287f 

13. 161yd. and 438 yd. 

14. 722 yd. and 253 yd. 
16. 4311 lb. and 37« lb. 



MULTIPLICATION OF FRACTIONS, 

103. Multiplication of Fractions is the process of finding the 
product of two factors when one or both of them are fractions. 

Rem. — By referring to the relation of integers (Sol., 64) it will be seen that 
one factor of a product (the multiplicand) denotes the weight, measure, value, etc., 
of one whole addend; and the other factor (the multiplier) the number of such 
addends. It follows, therefore, that if the multiplier is a proper fraction (less 
than 1) it denotes that the weight, measure, value, etc., of the required product is 
less than that of one whole addend (less than the multiplicand); and that if the 
multiplier is an integer, a mixed number, or an improper fraction (greater than 1) 
it denotes that the weight, measure, value, etc., of the required product is greater 
than that of one whole addend (greater than the multiplicand). Hence, 

104. Ptli^cipTjE,— Multiplication implies increase of the 
multiplicand when the multiplier is greater than 1; and 
decrease when the multiplier is less ihan 1, 

Note.— Prin. 1, 2, 3,* and 4, 25, relating to integers, are equally applicable 
to fractions. 

105. To multiply when one or both factors are fractions. 

ILLUSTRATIVE EXAMPLES. 

1. What is the cost of -^ of a yard of cloth at $f per yard ? 

Explanation. — tV = ^ times ^. If 1 yard 
i\\) cost $1, tV of a yard will cost ^ of $|, or yfy 
(Prin. 2, 87); and -^oi a, yard will cost 4 times 
tTfir* or %^jf (Prin. 1, 87), which reduced to 
lowest terms equals %\. 

For convenience, cancel all factors common to opposite terms, as in the second 
solution, obtaining the result in lowest terms without further reduction. 
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a. Multiply (1) tA ty 4 ; (2) %l by 32 ; and (3) U by f 



BOLunoxi. 



(1) 

4 



$1 X ill = 188. 



(3) 

«lx| = $Jf = $34. 

s 



ExFLAMATioN. — The solution of these examples is similwr to that of 111. Ex. 1, 
•B will be evident by writing the integral factors in the form of tractions with 1 as 
their denominators. Thns, (1) f^ x f = ? ; (2) |}xV = ? ; (8) ffxf = 7 

t 

/ 

BuLE. — Multiply the numerators for a new numerator and 
the denominators for a new denominator, first canceling all 
fioctars which are common to opposite terms. 

Note 1. — ^If one of the factors is an integer, change it to the form of a fraction 
by writing 1 under it for a denominator, or by imagining 1 to be thus written, and 
then apply the rule. 

Note 2. — If one or both factors are amaU mixed numbers, reduce them to im- 
proper fractions (91) before employing the rule. 

Note 8. — When the integral factor is seen to be an exact divisor of the denom- 
inator of the fractional factor, apply Prin. 1, 87, and avoid a written solution, 
involving formal cancellation. Thus, |A x 4 = ij^^ = $}• 

Note 4.~If the integer is large, business men do not usually trouble them- 
selves about making formal statements as in the illustrative examples, or about 
discovering common factors for cancellation. They simply multiply the integer by 
the ntftnerator of the fraction and divide the product by the denominator. Thus, 
$1838 X f = (1838 X 3) -*- 4. 

• 

Note 6. — The word of written between fractions or between fractions and 
integers, indicates that they are to be multiplied. Fractions thus connected are 
called compound fractions^ 



EXAMPLES FOR PRACTICE. 



Multiply 

2. H by A. 

3. $f by f 

4. Sfbyf 

6. Hbyf 

«• H by A. 

7. Hbyf 

8. H by f 



Multiply 

9. H by li. 

10. $3| by H. 

U. %^hJ^. 

12. $3i^by5|. 

13. $4 by 2}. 

14. iof $f 
16. t of $}. 

16. Jof}of|#. 



Multiply 

17. $689 by J. 

18. $158 by |. 

19. $625 by |. 

20. $1 by 718. 

21. $1 by 925. 

22. $Hby6. 

23. $44by^. 

24. $^ by 45. 



Multiply 

26. *A by 9, 

26. $ii by 14. 

27. $15 by V^. 

28. $^ by 28. 

29. $258 by f 

30. $48by|. 

31. HI by 56. 

32. $tby25. 

105 
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106. Multiplication of integers and mixed numbers. 



ILLUSTRATIVE EXAMPLE. 



Multiply (1) *179f by 7 ; and (2) $325 by 18f. 



BOLTTTIONB. 

(1) (2) 


$179f 


$3!25 


7 


18| 



$1258i 8)1625 



203J 
2600 
325 



Explanation.— <1.) 7 times } = -"^ = 5J. Write 
\ and mentally carry 5. 7 times 9 ai'e 63, and 5 to 
carry are 68. Write 8, csStry 6 to 7 times 7, and con- 
tinue as with otlier integers. 

(2.) If the integer is large, as in second solutfon, 
multiply it by the fractional part of the mixed number 
as shown in Note 4, 105 ; then by the integral part 
of the mixed number. 



^VUR.— Separately multiply the integer by the fractional 
and the integral part of the mixed number; then add the 
results. 

EXAMPLES FOR PRACTICE. 



Multiply 

1. $236f by 9. 

2. $425|by4. 

3. US by 8|. 

4. $63by5|. 



Multiply 
a. $481|J by 9. 

6. $394^ by 5. 

7. $478 by 38f . 

8. $5172by25f 



Multiply 
9. *987 by 27f . 

10. $826 by 323. 

11. $1245by43f 

12. $938by213f 



107. Multiplication of mixed numbers by mixed numbers. 



ILLUSTRATIVE EXAMPLE. 

Find the cost of 25} pounds of coffee at 18f cents per pound. 



BOLUTIOV. 

$.18 1 

(|x}=) i|...i« 

(i8x}=) 13i...i« 

(|x24=) 15|...«o 

90 U 

36 
1 



(18x25=) j 



= 1H 



lOft-107 



$4.79it. 



Explanation. —Separately multiply 
the integral and fractional parts of the 
multiplicand (18 and f ) by the fractional 
part of the multiplier (f); then separately 
multiply the fractional and integral parts 
of the multiplicand (18 and {) by the in- 
tegral part of the multiplier (25). The 
sum of the several partial products thus 
obtained will be the total product. 
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Rule. — I. Separately multiply the fra^^tional and integral 
parts of the multiplicand by the fra^ctional part of the multi- 
piier, 

II. Separately multiply the fractional and integral parts of 
the multiplicand by the integral part of the multiplier. 

III. Add the several partial products thus obtained. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $T2f by 24*. 

2. $lG|by25|. 

3. $36| by 18f 

4. $63Jby324. 



Multiply 

6. $615f by41f. 
.6. U7si by 19f. 

7. $571i by 15f 

8. $7394by85f 



Multiply 
9. $2718* by 35t^. 

10. $492^5^ by 281|. 

11. *75tV by 64^. 

12. $1825iby25|. 



DIVISION OF FRACTIONS. 

108. Division of Fractions is the process of finding the 
quotient when the dividend, the divisor, or both of them, contain 
fractions. 

Rem. — Since the dividend corresponds with the product, and the divisor and 
quotient to the multiplicand and multiplier (34), Rem., 103, and Prin., 104, 
taken reversely, also apply to division ; that is, if the divisor (multiplier) is an 
integer, a mixed number, or an improper fraction whose value is greater than 1, 
the quotient (multiplicand) will be less than the dividend (product); but if the 
divisor is a proper fraction, the quotient will be greater than the dividend. Hence, 

109. Principle. — Division implies decrease of the dividend 
when the divisor is greater than 1, and increase of the divi- 
dend when the divisor is less than 1. 

110. Division when the divisor or dividend is a fraction. 

ILLUSTRATIVE EXAMPLES. 

Divide (1) %\ by $} ; (2) $12 by $} ; (3) $H ^7 ^5- 



(1) 



s 



80LUTI0NB. 



(2) 



(3) 



* X ^ = if = l-,>r- 

S 

FiEST Solution. — 11 -«-$}, or 9 ninths of a dollar divided by 7 ntW^ of a 
dollar = f (Rem., 85) or the divisor I with its terms inverted. Hence, $f + $} 
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must equal f of f, or |f (Prin. 1, 35). The product of f xf is obtained by 
Rule, 105. 

Second Solution. — $1 ■*- $| = $i ; and $12 divided by |f must therefore be 12 
times I, or 16 (Rule, 1 06). 

Thied SoLTTnoN. — 11 -I- $5 = J ; and %\\ -*- 15 = JJ of J, or ^. 



EuLE. — Invert the divisor, and multiply the dividend by the 
resulting fraction, applying Rule, 105. 

Note 1. — If the divisor is an integer, imagine it to have the form of a fraction 
with the denominator 1. Thus, in the 8d solution, the integral divisor 5 was im- 
agined to be f , which, when inverted, would be J. 

Note 2. — ^If either the divisor or dividend is a small mixed number, reduce it 
to an improper fraction before applying the rule. 

Note 3. — If the dividend is a large integer, invert the divisor and apply 
Note 4, 105. 

EXAMPLES FOR PRACTICE. 



Divide ^ 
1. $1 by $f 

3. $} by $|. 

4. <Hfby|. 
6. $18 by ^. 
«. 15 by ^. 

7. H^y3. 

8. $^by$5. 



Divide 
9. ^ by *1|. 

10. %^hy^, 

11. $2f by$lf 

12. $56by6J. 

13. 114 by $36. 

14. $5| by 9. 

15. $519 by $f. 

16. $3|by4i. 



Divide 

17. $i by $18. 

18. $2f by ^. 

19. $1218 by f 

20. $f by $12. 

21. $1^^ by 15. 

22. $7| by 4. 

23. $^4 by 8. 

24. $5Jby^. 



Divida 

25. $2^ by $5. 

26. $l|by$25. 

27. $24byf. 

28. $^ by f 

29. $2Jby|. 

30. $1 by $7. 

31. $256 by 3f 

32. $67by$f 



111. Division of mixed numbers by integers, or of in- 
tegers by mixed numbers. 



ILLUSTRATIVE EXAMPLE. 



Divide $21 7i by 13. 



floiiUnoH. 

13 ) $21 7| 
8 8 



104 ) 1741 ( $16^ 
104 

701 
624 

77 
110—111 



Explanation. — To multiply both divisor and divi- 
dend by the same number produces no change in the 
quotient (Prin. 8, 36). Hence, multiply both dividend 
and divisor by the denominator of the fractional part of 
the dividend (8), obtaining 104 as the integral divisor 
and 1741 as the integral dividend; then divide as with 
other integers. 
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BuLE. — Multiply both divisor and dividend by tJce d-enomi- 
ncitor of the terminal fraction; then divide as with integers. 



EXAMPLES FOR PRACTICE. 



Divide 
1. W8491by2i. 
a. $75834 by *3f 

3. $4152831 by 4. 

4. $918273 by If. 
6. $627345 by $8}. 



Divide 

6. $1927348f by $18. 

7. $6357182J by 9. 

8. $58798061 by 35. 

9. $428391 by 28|. 
10. $687132 by $14f. 



Divide 
11. $359834^ by 87. 
la. $2739186 by $193^. 

13. $9073821 by 25. 

14. $763528^1 by 16. 
16. $2879376 by $18^. 



16. A retail shoe dealer bought 24 pairs of shoes for $72}. What 
was the average price per pair ? 

17. How many casks containing 36f gallons each are capable of 
holding 29920 gallons of cider ? 

lis. Division of mixed numbers by mixed numbers. 

ILLUSTRATIVE EXAMPLE. 

Divide $793^ by $23f 



soLunoir. 

$234 ) *'^93f 
12 12 

286 ) 9525 ( 33AV 

858 

945 

86^ 

87 



Explanation. — Multiply both mixed numbers by 
the least common denominator of their terminal 
fractions (L.G.D. of 6 and 4 is 12), obtaining $9525 
as the integral dividend and $286 as the integral 
divisor (Prin. 3, 36). Divide as with other integers, 
producing SS^^^ as the required quotient. 



Rule. — Multiply both divisor , and dividend by the lea^t 
common denominator of their terminal common fractions to 
cbtain an integral divisor and dividend ; then divide as ivith 
other integers. 



EXAMPLES FOR PRACTICE. 



Divide 

1. $75| by 14i. 

2. $465iby8|. 

3. $219^by$12|. 

4. $926|by9|. 



Divide 
6. $78341 by $28f 

6. $5167tV t>y 35f 

7. $79161 by $16|. 

8. $4153i by 71i. 



Divide 
9. $517^ by 92^. 

10. $7821 A by $38iV 

11. $5914byl28|. 

12. $9418^tV59|. 
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RELATION OF COMMON FRACTIONS. 

113« So much of 51^ 5!2, 53, 54, and 55 as pertains to addition 
and subtraction of integers also applies without modification to addi- 
tion and subtraction of fractions ; and so much as relates to multi- 
plication and division of integers will also apply to multiplication and 
division of fractions, if the abstract factor (denoting the number of 
equal components) is an integer , a mixed number, or an improper 
fraction. If, however, as explained in Bem., 103, and Bem., 108, 
the abstract factor is a proper fraction (denoting one or more parts of 
a component), the following modification of 54 may be substituted. 

114. Fractional multiplication and division compared. 

« * •• • 

1. Find the cost of ^ of a pound of tea at 48 cents per pound. 

2. If ^ of a pound of tea cost 6 cents, what is the price per 
pound? 

3. How much tea at 48 cents per pound can be bought for 6 cents? 

Jt%iAat% of ( concrete dirtsor = $.48 = coet of 1 whxiU ponnd = concrete mnltiplicand ) Faeton of 
«iTMMd. \ aiMtract quotient = jtj' = fractional nnmber of lbs. = abstract mnltiplf er J v^awx. 
Dividend, if given = 9.06 = ooet of fractional number of lbs. = product, if required. 

Deduction. — The weight, meiE^nre, valae, etc., of any part of a whole uuit or 
quantity is the product if required, or the dividend if given. One factor of a re- 
quired product or given dividend is the weight, measure, value, etc., of one wlwle 
unit or quantity; and the other factor is any considered fraetioncd part of that 
whole unit or quantity. Hence, if a prodnct is required, multiply its two given 
factors; and if a product is given, divide it by its given factor and the quotient 
will be its remaining factor. 

1, The Concrete Factor is the weight, measare, or value of one considered 
whole unit or quantity. 

2. The Abstract Fctctor is the integral or f mctional fwimber of considered units 
or quantities. 

Bex. — \ of a pound, in the above solution, is, theoretically, as much a number 
of pounds, as 85 bu. in the solution, 54^ is a number of bushels. 

8. The Product is the weight, measure, or value of more or Uee than the con- 
sidered whole unit or quantity. 
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Concrete Factor General Formula. 



t 



Ttv Explanation. — If any two of the 

•I- Abstract Factor *^^® ^^^^^ ^^ ^^^^ formula are given, 

,y A perform the operation indicated by the 

V^ sign between them, and the result will 

Product ^ y^ the third term. 



EXAMPLES FOR PRACTICE. 

116. — 1. What is the cost of f of a pound of tea at %\ per pound? 

BOLunoN. Explanation. — The cost of ovat whole pound, %\ (con- 

$ J X J = $f J. Crete factor), and the fractional numjber of pounds, } (abstract 

factor), are given. Hence, multiply these two factors, ob- 
taining $}^ as the cost of } of a pound, or the cost of less than one whole pound 
(product). 

2. At %\ per gallon, how much molasses can be bought for %\ ? 

SOLUTION. Explanation. — The cost of one whole gallon, $}^ (con- 

$J -7- $f = 1^. Crete factor), and the cost of less than one whole gallon, $^ 

(product), are given. Hence, divide the product ($J) by its 
concrete factor ($|), obtaining f gal. as the fractional number of gallons, or the 
abstract factor. 

3. If f of a bushel of com can be bought for $|, what is the price 

per bushel ? 

BOLunoir. Explanation. — The fractional number of bushels, f 

$1 -V- f = t>}^. bu. (abstract factor), and the cost of less than one whole 

bushel, $1 (product), are given. Hence, divide the product 
($1) by its abstract factor (f bu.), obtaining J^ as the cost of one whole bushel, or 
the concrete factor. 

4. If |- of a cord of wood contains 106| cubic feet, how many cubic 
feet will I of a cord contain ? 

BOLxmoN. Explanation. — The fractional number of 

106J -T- f =, 128 cu. it. cords, f of a cord (abstract factor), and the 

128 X f = 85^ cu. ft. measure of less than one whole cord, 106f cu. 

ft. (product), are given. Hence, divide the prod- 
uct (106f cu. ft.) by its abstract factor (f cd.), obtaining 128 cu. ft. as the measure 
of one whole cord, or the concrete factor. Next multiply the obtained concrete 
factor (128 cu. ft.) by the fractional number of cords, f cd. (the abstract factor of 
the required answer), obtaining 85J cu. ft. as the measure of less than one whole 
cord, or the product. 

Note. — If a problem contains two similar terms, as in Ex. 4, where two abstract 
factors (f of a cord and f of a cord) are given, the answer will usually require two 
operations, that is, as many operations as there are similar terms. 

114-115 



RELATION OF COMMON FRACTIONS. 63 

6. At %^ per yard, how many yards of cloth can be bought for 

6. What is the cost of f of a ton of iron at tll7f per ton? 

7. At I J per lb., how many pounds of sugar can be bought for 

8. I bought 1^ lb. coffee for %\. What was the price per pound ? 

9. If a furnace consume ||^ of a ton of coal per month, in what 
time will it consume 3^ tons ? 

10. What amount of honey worth 30f cents per pound can be 
bought for 25J cents ? 

11. How many vegetable beds of ^j- of an acre each can be obtained 
from 1|^ acres of land ? 

12. I owe $29| and wish to pay the debt with oats worth $f per 
bushel. How many bushels should I deliver ? 

13. If a pupil can write f of a composition in | of an hour, in 
what time will he be able to write his entire composition ? 

14. If a cow eats i^ of a bushel of bran in one day, in what time 
will she eat 4^ bushels ? 

16. If a ship can sail 268-{^| miles in one day, how far can she sail 
in 3| days ? 

16. At the rate of 3^4 miles per hour, how long will a man require 
to walk 15^ miles ? 

17. A piece of muslin containing 40} yards, cost $2.03|. At what 
price per yard was it bought ? 

18. If "I bu. wheat cost $f , what is the cost of } bu. (Ex. 4) ? 

19. If I pay 8J cents for } of a pound of sugar, how much of the 
same kind of sugar can I buy for 60^ cents ? 

20. If 3} tons of hay are worth I62t^, how much hay will be 
worth Ub\ ? 

21. If 15 men can do a piece of work in | of a day, how long will 
it take one man to do it (Ex. 17, 56) ? 

22. If 5 men can do a piece of work in 3J days, how long will it 
take 7 men to do it ? 

116* In comparison of numbers, the word of immediately follows 
the abstract factor and immediately precedes the concrete factor, 
making these two factors of any given or required product easy of 
identification. 

Note. — The phrases more than and less than also precede the concrete factor, 
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but follow fractional parts which must be respectively added to or subtracted 
from 1 to find the abstract factor of the giyen or required product. 

EXAMPLES FOR PRACTICE. 

1. I of 7f yards of silk equal how many yards ? 

BOLunos. Explanation. — The measure of one whole qnantity, 7| 

7^ X } = 5 J yd. yd. (concrete factor), and the fractional number of quantities, 

I (abstract factor), are given. Hence, multiply these two 
factors, obtaining 5^ yd. as the measure of { of the whole quantity, or the measure 
of less than one whole quantity (product). 

B.EM. — In this example, of immediately follows the abstract factor ({) and im- 
mediately precedes the concrete factor (7} yd.). 

2. %\ lb. butter are j of how many pounds ? 

soLunoir. Explanation. — ^The weight of less than the c<mi- 

2i[ lb. -r- f = 24^ lb. sidered whole quantity, 2^ lb. (product), and the frac- 
tional number of quantities, f (abstract factor), are 
given. Divide the product (2^ lb.) by its abstract factor (f ), obtaining 2f lb. as the 
weight of the considered whole quantity, or the concrete factor. 

Rem. — In Ex. 2, of immediately follows the abstract factor (f ) and immediately 
precedes the concrete factor (how many pounds, or the required whole quantity). 

3. What part of $1800 are $450 ? 

BOLunox. Explanation. — ^The value of the considered 

$1800 -f- $450 = -^<\j- = J. whole quantity, $1800 (concrete factor), and the 

value of less than the considered whole quantity, 
$450 (product), are given. Divide the product ($450) by its concrete factor ($1800), 
using the fractional form to denote the unexecuted division (Rem., 85), obtaining 
\ as the considered fractional number of quantities (the abstract factor). 

Rem.— In Ex. 3, of immediately follows the required abstract factor (what 
part) and immediately precedes the concrete factor ($1800). 

4. 350 miles are ) more than what distance ? 

BOLunoir. Explanation. — ^The measure of more than the con- 

350 -T- 1 = 210 mi. sidered whole distance, 350 mi. (product), and the frac- 
tional number of considered distances, f (abstract factor), 
are given. Divide the product (850 mi.) by its abstract factor (|), obtaining 210 
miles as the measure of the considered whole distance (required concrete factor). 

Rem, — In Ex. 4, more them immediately follows the given component of the 
abstract factor, f (Note, 116), and immediately precedes the required concrete 
factor (what distance). 
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6. A merchant drew 11800 from bank^ which was ^ of his de- 
posit. What was his deposit ? 

6. What part of 150 acres of land are 25 acres? 

7. 35 gallons of cider were sold from a barrel containing 42 gal- 
lons. What part of the barrel was sold ? 

8. . If f of a farm is worth $6000, what is the value of the whole 
farm? 

9. How many yards of cloth in ^ of 1524 yards ? 

10. I paid $1800 for a house, and afterwards sold it for W of its 
cost. What did I receive for the house ? 

11. A farmer sold 75 acres from a farm of 320 acres. What part 
of the farm did he sell ? 

12. A man had $12000, and spent | of what he had in building a 
house. What was the cost of the house ? 

13. In a certain school are 375 pupils, of whom 150 are boys and 
the remainder girls. What part of the school are girls ? 

14. A gentleman bought $18500 worth of real estate, paid W of 
the purchase money in cash, and gave his note for the remainder. 
What was the face of the note ? 

16. A contributed $3500 to the capital of a firm, B $7000, and 
$4500. What part of the total capital did each contribute ? 

16. A firm has \ of its capital in merchandise, f in real estate, 
and the remainder, or $1680, in cash. What is the capital of the 
firm? 

17. A farm consists of 35 acres in wheat, 48 acres in com, 32 acres 
in oats, 30 acres in grass, 25 acres in woodland, and the remaining 5 
acres in orchard, etc. What part of the farm is in grass ? 

REVIE^V OF COMMON FRACTIONS. 

117, — 1. A farm wagon carrying 6^ barrels of com at a load, de- 
livered* all the com grown in a certain field in 58 loads. What was 
the total yield of that field ? 

2. I bought 2^ acres of land and divided it into building lots of f 
of an acre each. How many building lots did I obtain ? 

3. A vegetable garden contains 132^ square rods in potatoes, 
178/|> square rods in cabbage plants, 47^ square rods in onions, and 
415|| square rods in other vegetables. What is the area of the 
garden ? 
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4. A grocer bought 4 bags of i^offee,the gross weight of each being 
respecfcively 127|, 132ff, U^, and 136f' pounds. Allowing 1^ 
pounds for the weight of each bag, what was the total net weight of 
the coffee ? 

6. A merchant had 132{ pounds of coffee, and afterwards bought 
75f pounds at one time and 218-^ pounds at another. Of this coffee 
he sold at one time 47] pounds, and at another 125^ pounds. How 
much coffee had he then remaining ? 

6. A contractor agreed to dig 2583 1 cubic yards of earth. How 
much of his contract remained after digging 1625-]^ cubic yards ? 

7. The average yield of a field of com was 49| bushels per acre. 
What was the total yield if the field contained 45 acres ? 

8. A merchant sold 80 pounds of butter at 28^ cents per pound, 
58 dozen eggs at 16| cents per dozen, and 28^ gallons of milk at 22 
cents per gallon. What was the total amount of sales ? 

d. A man exchanged with a grocer \\ of a bushel of com worth 
64 cents per bushel, for 6} pounds of bacon. What did the grocer 
charge per pound for the bacon ? 

10. A farmer sold to a merchant 460} pounds of pork at 5^ cents 
per pound, and 50 bushels of corn at 65^ cents per bushel, receiving 
in part payment 30 yards of calico at 5} cents per yard, 25 yards of 
sheeting at 32 1 cents per yard, 9| yards of alpaca at 25 cents per yard, 
and 75 pounds of sugar at 6^ cents per pound. What is the balance 
due the farmer ? 

11. A merchant bought 5 hams, weighing respectively 12J, 18|, 
15}, 14|j^, and 16 pounds, at 11 J cents per pound. What was the 
total cost ? 

12. A dealer bought 46 bales of cotton, averaging 435 pounds per 
bale, at 11^| cents per pound, and sold the entire quantity at 12} 
cents per pound. If his expenses for freight, insurance, commission, 
etc., amounted to $95.30, what was his total net profit? 

13. I bought 9 bags of wheat weighing respectively 123|^, 119}, 
125f, 120^, 117H» II^tV' 1^2|» l^^i' a^d 119J pounds, at tlf per 
bushel of 60 pounds. Allowing 1 pound for the weight of each bag, 
what was the total cost ? 

14. A pedestrian travpio<l . 27| miles on Monday, 31^ miles on 
Tuesday, 35f miles on Wednesday, 24y*g miles on Thursday, 36^ miles 
on Friday, and 24J miles on Saturday. What was the average dis- 
tance traveled per day ? 
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15. I sold I of a piece of goods, containing 39^ yards. How many 
yards remained in the piece ? 

16. A merchant sold ISJ yards of muslin from a piece containing 
38| yards. What fractional part of the piece did he sell? 

17. 21f gallons were sold from a barrel of molasses containing 
43yV gallons. . How many gallons remained in the barrel ^ 

18. How many acres does a farm contain, if f of it is in grass^ -^ 
in com, ^ in wheat, and the remaining 16 acres in oats? 

19. A, B, and C engage in partnership, A investing $3000, B 
$4000, and C $5000. What part of the total capital did each invest ? 

20. A gentleman invested f of his money in city property, J of the 
remainder in a farm, ^ of what still remained in improvements apon 
the farm, and then had $960 left. What did he have at first ? 

Eem.— {1— f) of (1— J) of (1— f) = abstract factor, denoting fractional part of 
all the money remaining. 

21. A man owed $4200 and paid $1575. What part of his original 
debt did he still owe ? 

22. A can do a piece of work in 15 days and B in 18 days. In 
what time can it be done if both work together? 

23. A merchant sold 468 barrels of a consignment of potatoes and 
had 312 barrels remaining. What part of the consignment did he 
seU? 

24. If a miller charges | of a grist for toll, how mnch corn must I 
carry to his mill to entitle me to receive 203 pounds of com meal ? 

26. If coffee loses -^ of its weight in roasting, how much green 
coffee will be required to make 252 pounds of roasted coffee ? 

26. A house and lot cost $7200, and the house cost f more than 
the lot. What was the cost of each ? 

27. The cost of a carriage and a span of horses is $1260, and the 
cost of the horses is f less than the cost of the carriage. What is the 
cost of each ? 

28. A by working alone can finish a certain job of work in 9 days, 
and A and B by working .together can finish the same job in 4 days. 
In what time can B alone finish the job ? 

29. A can complete a job of work in 4 days, B in 6 days, and C in 
8 days. In what time can the job be completed if all work together ? 

30. A man bought a farm, paid f of the purchase money in cash, 
and in payment of the balance gave his note secured by mortgage for 
$3400, How much did he pay in cash i 
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DECIMAL J^RACTIONS. 

118. A Deoixnal Fiuotion expresses one or more of the equal 
decimal parts of a unit. 

Rem. — ^The term decimal is derived from the Latin decern, signifying ten ; and 
is applied to this kind of fractions because the denominator is either 10, or the 
product of two or more tens, as 100, 1000, 10000, etc. 

119. The Decimal Point is a period (.) written to the left of 
the numerator of a decimal to indicate its denominator. 

Rem. — ^The denominator of a decimal is indicated by writing the decimal point 
as many places to the left of the right-hand figure of the numerator as there are 
ciphers in the denominator. Thus, f^^, %^, and $tMv> ^7 omitting their de- 
nominators, may be written $.3, $.15, and $.005. 

120. The Decimal Order or Decimal Value of a figure is it« 
position with respect to the decimal point. 

Rem. — The nearer any figure of a decimal fraction is to its decimal point, the 
higher its value ; and the further it is removed from the decimal point, the leee its 
value. 

121. The Notation of Decixnals is simply an extension on a 
descending scale of the system of notation of integers^ in which the 
value of any order is ten times the value of the next order at the right, 
and one-tenth of the next order at the left, as is shown in the fol- 
lowing 

Decimal Notation Table. 

-3 *« I 
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Explanation. — ^It will be noticed in the preceding table that, commencing at 
the decimal point, the integral orders are enumerated from the right to the left, 
and the decimal orders from the left to the right ; that the first integral order at 
the left of the units' place is tens, and the first decimal order at the right of the 
units* place is terUhs ; that the second integral order at the left of the units* place 
is hundreds, and the second decimal order at the right of the units' place is hun- 
dredths, etc., etc.; and, generally, that the name of any decimal or4er corresponds 
with the name of that integral order which is equally distant from the units' place. 

122. A Complex Decimal is one which has a oommon frac- 
tion at the right of its lowest order ; as $.5f ; $.0034. 

123. A Simple Decunal is one which has no common fraction 
at the right of its lowest order ; as $.25 ; $.0098. 

Rem. — Complex Decimals are said to be terminate when they can be reduced 
to simple decimals, and interminate when they cannot be so reduced. 

124. A Mixed Decimal is one which is composed of an integer 
and a decimal fractioti ; as 5.18 lb.; 98.005 bu. 

126. A Decimal Unit is one of the equal decimal parts into 
which a whole unit is divided. 

Rem. — The name of the decimal unit, or denominator of the decimal, is the 
same as the name or order of its right-hand figure. Thus, in the decimal $.018, 1 
thousandth of a dollar is the decimal unit. 

126. Principles. — 1. The dehoTninator of a decimaZ is 1 
f Mowed by as many ciphers as it has plojces to the right of the 
decimal point. 

Thus, in $.0015, the denominator is 1 followed by four ciphers (10000) or ten- 
thousandths ; and the decimal is read 15 ten-thousandths dollars. 

2. Annexing ciphers to, or omitting them/ from, the right of 
a decimaZ does not change its value. 

To annex a cipher to a decimal also annexes a cipher to its denominator (Prin. 
1), and hence multiplies both numerator and denominator by 10, and does not 
change the value of the fraction (Prin. 8, 87) ; and to omit a cipher from the 
right of a decimal also omits a cipher from its denominator, and therefore divides 
both numerator and denominator by 10. 

3. Prefixing a cipher to a decimal and moving the decimal 
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-point to the left of the cipher prefixed, divides the decimal 
by 10. 

To prefix a cipher to a decimal does not change its numerator, but annexes 
another cipher to its denominator (Prin. 1), which is equivalent to multiplying the 
denominator by 10, and dividing the fraction by 10 (Prin. 2, 87). 

4. Moving the decimal point one place to the right multiplies 
the decim^al by 10; two pla,ces to the right multiplies by 100 ; 
etc. 

To move the decimal point one place to the right does not change the number 
of fractional units ; but makes the numerator contain one decimal place, and the 
denominator one cipher, less than before (Prin. 1); which is equivalent to dividing 
the denominator by 10, and multiplying the fraction by 10 (Prin. 1, 87). 

5. Moving the deciinal point one place to the left divides the 
decimal by 10; two places to the left divides by 100; etc. 

To move the decimal point one place to the left does not change the number 
of fractional units ; but mdces the numerator contain one decimal place, and the 
denominator one cipher, more than before (Prin. 1); which is equivalent to multi- 
plying the denominator by 10, and dividing the fraction by 10 (Prin. 2, 87). 



NUMERATION OF DECIMALS. 

ILLUSTRATIVE EXERCISE. 

127. Express, orally, the decimal i)0378 of a pound. 

Explanation. — ^First read the numerator as if it were an integer (three hun- 
dred and seventy-eight) ; then, appl^ng Prin. 1, 126, name the denominator, 
which is thus found to be 1 followed by five ciphers (100000), or hundred-thou- 
sandths. 

i 

EuLE. — Head the decimal as if it were an integer; and then 
state the name of its right-hand order. 

EXAMPLES FOR PRACTICE. 

Express orally the following decimals : 



1. .3 oz. 

2. .03 lb. 

3. .003 bu. 



4. .48 yd. 
6. .048 gal. 
6. .0048 bbL 



7. .419 ft. 

8. .0419 qt. 

9. .00419 yr. 
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10. .6783 bu. 

11. .06783 bbl. 

12. .006783 gal. 

13. .0006783 yr. 



14. 1.9182734. 
16. $38.02187364. 

16. 1593.0070080. 

17. $8275.10090008. 



18. $4.0003180029. 

19. $17.00600^98^|. 

20. $6.00200948^. 

21. $l.,2Q90Q061071f 



NOTATION OF DECIMALS. 

ILLUSTRATIVE EXAMPLE. 

128. Write decimally ninety-five millionths.. 

ExPLANATioir. — ^First write the decimal point and 4 eiphera (thns, .0000), be- 
cause the denominator mUUonths requires 6 decimal places (Prin. 1, 126), and 
these 4 prefixed ciphers denote what the numerator 95 (containing 2 places) lacks 
of having the required number of 6 places ; then write the numerator, obtaining 
.000095. 

BuLE. — Write the numerator as if it were an integer, an^ 
SO loca4>e ike deeiniaZ point that the right-hand figure of the 
numerator will occupy the decimal order denoted by the de- 
nominator. 

Note. — ^The learner should aocustoro himself to writing the decimal point and 
.prefixed ciphers before writing the numerator, as shown in the Illustrative Exam- 
ple. The number of ciphers to prefix equals the number of ciphers in the denom- 
inator diminished by the number of orders in the numerator. 



Write decimally the following : 



1. 4 tenths. 

a. 7 handredths. 

3. 13 hundredths. 



4. 429 thousandths. 
6. 35 thousandths. 
6. 6 thoijsandths. 



7. 24 hundredths. 

8. 24 thousandths. 

9. 5 hundredths. 



10. 8163 ten-thonsandths. 

11. 75 ten-thousandths. 

12. 248 hundred-thousandths. 

13. 843 ten-thousandths. 



14. 1235 hundred-thousandths. 
16. 78 hundred-thousandths. 

16. 627 ten-thousandths. 

17. 7483 millionths. 



18. Five, and three hundred eighty-two ten-thousandths. 

19. Eight, and eight hundred seventy-one hundred-thousandths. 

20. Nine, and five hundred sixty-three thousandths. 

21. Seventy-nine, and two thousand four hundred thirty-seven 
hundred-thousandths. 
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22. Eight hundred ninety-six, and fifty-one thousand three hun- 
dred twenty-seven millionths. 

23. One hundred seventy-five thousand seven hundred fifty-four 
hundred-millionths. 

24. Seven hundred forty-eight, and one million twenty-three thou- 
sand four hundred sixty-nine billionths. 



REDUCTION OF DECIMALS. 
129. Reduction of common fractions to decimals. 

4 
ILLUSTRATIVE EXAMPLE. 

Beduce 1^^ to a decimal. 

ExPLANATToy. — $A expresses an unexecuted divisicHi, 
$3 being the dividend and 25 the divisor (S5). To an- 
nex ciphers to the dividend $3 multiplies it bj 10 for 
every cipher annexed ; hence, if the numerator with two 
ciphers annexed ($300) be divided by the denominator* 
(25), the quotient will be 100 times the true quotient 
(Prin. 1, SO), Rectify this error by cutting off two 

places from the right of the quotient, which is equivalent to dividing the quotient 

by 100 (42). 

Rule, — Annex ciphers to the numerator, divide by the de^ 
nominator, and point off from, the right of the qwotient as 
many decimal pla/ies as there have been ciphers annexed. 

Note 1. — Students should know the decimal equivalents of halves, fourths, 
and eighths, without reducing. Thus,- | = .6 ; J = .25 ; | = .76 ; J = .125 ; 
I = .875 ; f = .625 ; and J = .875. 



B01.UTI0H. 

25 ) 13.00 ( $.12 
25 

50 

.50 



EXAMPLES FOR PRACTICE. 

Reduce the following to equivalent decimals : 



1. I lb. 

2. f oz. 

4. -j\- bbl. 



6. ifqt. 

7. \\ gal. 

8. IJbu. 



9. ^ ft. 

10. -h yd. 

11. yfj^lb. 

12- Ti? yr. 



13. 9| gal. 

14. 25^ miles. 
16. 17^ yd. 
16. 4^ bbl. 



Note 3. — To avoid long division, separate the fraction into factors, the deci. 
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mal equivalent of one of which is known without reduction (Note 1), and divide 
this decimal equivalent by the remaining factor or factors. Thus, /f = i ^' f ! 
f = .625 ; hence, .625 -1-4, or .15625, must be tl^e decimal equivalent of \ of f, 
or A. 

Reduce the following to decimals in accordance with Note 2 : 



18. V'k^bbl. 



19. -i^yr. 

20. ^ lb. 



21. il yd. 

22. If bu. 



23. 18^j-rods. 

24. 25^ tons. 



No*rE 3. — In business, even with terminate decimals, it is not customary to 
extend the division until there is no remainder. The business rule is : Annex to 
the numerator as many ciphers as there are decimal places required in the result, 
and, after the last cipher has been brought down, discard the remainder if less 
than half the divisor, or increase the last quotient figure by 1 ij the remainder is 
half the divisor or more. 

Applying Note 3, reduce the following to decimals of 



S dec ptaees. 
26. 19f oz. 
26. 415f lb. 



S dee. places, 

27. 753V yr. 

28. 91^ yd. 



4 dec. places, 

29. 278^rbu. 

30. 67|bbl. 



5 dee. places, 

31. Sji^jT. 

32. 15^^^ miles. 



Note 4. — To expand a complex decimal to a given number of decimal places, 
annex to the numerator of the terminal common fraction a cipher for each lack- 
ing decimal place, and then divide by the denominator. 



Expand the following complex decimals to 



6 dee. places, 

33. 46.342^ bu. 

34. 75.19i}lb. 



6 dee, piaces, 
36. 812. 931211 -gal. 
36. 73.41|yd. 



7 dec, places. 

37. 2.91^itons. 

38. 18.2731 miles. 



130. Reduction of decimals to common fractions. 



ILLUSTRATIVE EXAMPLE. 

Beduce 1.625 and $.07| to common fractions. 

First Solution. — Change the decimal to the 



1.625 = 



ITB8T soLunoir. 

$625 -r- 125 = $5 



1000-f-125=: 8 



SXCOKD BOiLUTIOW. 

1.071 = *^^3 = *?? 
100x3 = 300 
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form of a common fraction by writing its denom- 
inator, obtaining ItV^ht' ^^^^ reduce to lowest 
terms by 90y obtaining $f . 

Second Solution. — ^Supplying the denomi- 

$7| 
nator produces the complex fraction, ~^; multi- 
plying both terms by the denominator of the 
terminal common fraction (3) produces the equiv- 
alent simple fraction $^ (Prin. 3, 87). 
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Rule. — Omit the decimaZ point and prefixed ciphers, write 
the denominator underneath, and reduce tJve resulting frac- 
tion to lowest terms. ♦ 

EXAMPLES FOR PRACTICE. 

Beduce the following decimals to common fractions : 



1. .25 bbl. 

2. .875 1b. 

3. .375 gal. 

4. .075 yd. 



6. .00625 oz. 

6. 6.00125 yr. 

7. 18.03125 bu. 

8. 5.064 ft, 



9. 3.00128 qt. I 13. 25.16| oz. 



10. 7.31625 yd. 
XI. 6.34375 ft. 
12. 19.06ibbl. 



14. 68.02f lb. 
16. .008iba. 
16. .0|bbl. 



ADDITION OF DECIMALS. 

ILLUSTRATIVE EXAMPLES. 

131.— 1. Add 7.48 yr., 23.0415 yr., .032 yr., and 6.3136 yr. 

■OLUnOH. 

7.48 Explanation. — Only like orders can be added (Prin. 1, 15), 

23.0415 therefore arrange the addends so that like decimal orders shall fall in 

Q^2 ^^^ same column. Add as with whole numbers. Since the sum of 

R qiqo the tenths* column must be tenths (Prin. 2, 15), place the decimal 

— '- point in the sum at the left of 8 tenths to denote its decimal order. 

36.8673 

2. Find the sum of .|5.71|, $8.4j[^, and I27.009| to 3 dec. places. 

Ht^ 71 A^ Explanation. — Arrange the decimals, add, and point off as 

in Ex. 1 ; first expanding the complex decimals by Notes 3 and 4, 

o.4<«o 129, to 4 decimal places, or one more decimal place than is re- 

27.00 98 + quired in the sum. The extra decimal place in the addends is 

$41 1511 intended to insure accuracy in the three decimal places required 

$4i:i5i+ -*»»— 

Rule. — Arrange the addends so that their decimaZ points 
shall fall in a column. Add as with whole num^bers; and 
place the decimal point in the result directly beneath the 
decimal points of the addends. 

EXAMPLES FOR PRACTICE. 

What is the sum of 

1. 5.75 bu., 28.415 bu., 19.5 bu., 7.01298 bu., 328.52 bu.? 

2. 528.09 lb., 6.0047 lb., 98.193 lb., 514.6 lb., 2.015 lb.? 
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3. 8153.45 yd., 32.0028 yd., 237.483 ^d., 6.00165 yd., .06 yd.? 

4. 25.82f yr., 75.219| yr., 8.4| yr., 16.52^ yr-, 23.81^ F-* 
1629.4} yr., and 16.219J yr., as a simple decimal ? 

6. 29,418^ rods, 193.26/^ rods, 4.21}! rods, 678.5^^ rods, .26 
rods, 625.48^ rods, .4 rods, and 19 rods, as a simple decimal? 

6. 28.1^ miles, 75^ miles, 428.3^ miles, 58 miles, 6138.72^ 
miles, 65.37^ miles, .19 miles, 68 miles, and 2.43f miles as a simple 
decimal ? 

7. 41.92| cords, 7.2||. cords, 218.359^^^^ cords, 75 cords, 7.6 
cords, 81.21f^ cords, .375 cords, and 4.17|f cords, as a simple 
decimal ? 

8. 4.318 yr., 473.1V^r jr., 85.48| yr., 125.19 yr., 76.34f| yr., 50 
yr., and 5^ yr., to 3 decimal places (See 111. Ex. 2) ? 

9. y^ bu., f bu., .02jj- bu., .31^^ bu., to 4 decimal places ? 

10. $.58f, $7.39f, $250.81}, |12|, to 3 decimal places ? 

11. Nineteen, and forty-nine ten-thousandths acres; seventy-three, 
and one hundred fifty-six millionths acres; thirty-four, and eight 
hundred-thousandths acres ; and three thousand nine hundred thirty- 
*Beven, and two hundred ninety-five ten-thousandths acres ? 

12. Three hundred four, and thirty-two thousandths miles ; eight- 
een, and two thousand seventy-five hundred-thousandths miles ; three, 
and fifteeil ten-thousandths miles ; and five thousand eighty-two, and 
one thousand nineteen hundred-thousandths miles. 

SUBTRACTION OF DECIMALS. 

ILLUSTRATIVE EXAMPLE. 

132. Subtract 219. 13| yd. from 562.7^ yd. to 3 dec. places. 

■oLunov. Explanation. — ^Expand the minuend and subtrahend as 

562.7188 — directed in Explanation, 111. Ex.2, 131, for addends. Ar- 

219 1367 range the numbers so that the orders of the subtrahend shall 

fall under like orders of the minuend. As the difference of the 

343.5821 tenths' orders must also be tenths (Prin. 2, 19), place the 

343.582 -f- yd* decimal point in the remainder at the left of 5 tenths to denote 

its decimal order. 

Rule. — Arrange the decimals so that the decimal point of 
the subtrahend shall fall directly under the decimal point of 
the minuend. Subtract as with whole numbers; and place the 
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(lecimaZ point in the remainder directly beneath those of the 
1/Unioend and gubtrahend. 

EXAMPLES FOR PRACTICE. 

Find the difference between 



6. 61.0026 bu. and 62.35 bu. 

6. 418.37 oz. and 28.4137 oz. 

7. 15 bbl. and .63 bbl. 

8. .49 gal. and .2873 gaL 



1. 19.6205 lb. and 25.3 lb. 

2. 12.283 yr. and 3.4278 yr. 

3. 65.09 ft. and 23.17268 ft. 

4. 9.0032 yd. and .35 yd. 
9. 67.84^ rods and 32. 9| rods, as a simple decimal. 

10. 235.04,^ acres and 109. 2| acres, as a simple decimal. 

11. 72.0053^ miles and 82.19^ miles, as a simple decimaL 

12. 42.07^ days and 16.5^ days, to 4 decimal places. 

13. 8.19^ cords and o.H^^^j cords, to 3 decimal places. 

14. |92.8| and 163^, to 3 decimal places. 

16. From nine hundred and forty-eight years take three hundred 
and seventy-five ten-thousandths of a year. 

16. From eight hundred fifty-four, and one hundred ninety-six 
hundred-thousandths fathoms take three hundred sixty-two, and one 
thousand two hundred thirty-nine millionths fathoms. 

MULTIPLICATION OF DECIMALS. 

ILLUSTRATIVE EXAMPLE. 

133. Multiply 63.42 hours by .758. 

MLunoH. Explanation. — 63.42 = V^^, and .758 = ^^. Multiply 

63 42 ^^® numerator of one fraction (6342) by the numerator of the 

'fuf.r^ Other fraction (758), obtaining 4807236 as the numerator of the 

— ! required product (105). Since the denominator of \^ is 1 

50736 followed by two ciphers, and the denominator of ^^ is 1 fol- 

31710 lowed by three ciphers, the product of these denominators 

44394 (lOCXXK)), or 1 followed by 2 + 3, or 5 ciphers, must be the denom- 
inator of the required product (105) ; and to denote this denom- 



48.07236 inator, point off 5 decimal places (Rem., 119). 

Rule. — Multiply as udth whole nuinbers ; and from the 
right of the product point off as many decimal places as are 
contained in both factors. 

132—133 



DIVISION OF DECIMALS. 77 

Note 1. — If the product contains fewer figures than are to be pointed off, sup- 
ply the deficiency by prefixing ciphers. 

Note 2. — ^Terminat^ Complex Decimals (Rem., 123) are usually expanded to 
simple decimals before applying the rule; and Interminate Complex Decimals are 
multiplied as they stand by Rule, 106 or 107. 

Note 3. — ^Decimals are multiplied by 10, 100, 1000, etc., by moving the decimal 
point of the multiplicand as many places to the right as there are ciphers in the 
multiplier. 

EXAMPLES FOR PRACTICE. 



Multiply 

1. 619.358 yd. by 24. 

2. 57.625 ft. by 2.75. 

3. 82.6125 bu. by .418. 

4. 207.045 bbl. by .0086. 
6. 34.01832 yr. by .027., 

6. .6832 lb. by 28.3. 

7. .529 tons by .00071. 

8. .00036 ft. by .0046. 

9. $.0000915 by .0063. 



Multiply 

10. |.215f by .75. 

11. $1,729^^ by 2. 5f 

12. 168.25^ by .9,V 

13. 142.121 by .032. (lOG,) 

14. $65,938^ by .026. 

16. $417.52^ by .07f (107.) 

16. $2.5873 by 100. (Note 3.) 

17. $.58273 by 1000. 

18. $3.289173 by 500. (100 x 5) 



DIVISION OF DECIMALS. 

..LUSTRAT.VE EXAM^E. ^ 

134. Divide $13,244 by 4.73. 

BOLunoK. Explanation. — 473 hundredths are contained 

4.73 ) $13,244 ( $2.8 in 1324 hundredths 2 (whole) times ; and if the first 

9 46 quotient figure (2) expresses units, the second quo- 

rt ^jj . tient figure (8) must express the next lower order to 

units, or tenths. Hence, place the decimal point in 
^ * ^ the quotient at the left of 8, to make it denote 

tenths. 

Rem. — Since the dividend is a product and the divisor and quotient are its 
factors (Rem. 1, 34), the dividend of the 111. Ex. ($13,244) must contain as many 
decimal places as the divisor and quotient together (Explanation, 1 33). Hence, 
if the divisor contains only 2 of the 3 decimal places of the dividend, the lacking 
decimal place must be found in the quotient. From this are deduced the follow- 
ing directions: 

1. If, before commencing the division, the dividend is seen to contain fewer 
decimal places than the divisor, supply the deficiency by annexing ciphers. 

2. Subtract the number of decimal places in the divisor from those in the 
dividend, to find the number of decimal places to point off in the quotient. 
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"Rule.— Divide as with whole numbers; and from the right 
of the quotient point off as many figures cm the nuniber of 
decimal places in the dividend ^ixxeeds the nuniber of decimal 
pUices^in the divisor. 

Note 1. — If the quotient contains fewer figures than are to be pointed off, 
supply the deficiency by prefixing ciphers. 

Note 2. — To obtain a given number of decimal places in the quotient, use as 
many decimal places of the dividend as will equal the number of decimal places in 
the divisor pltis the number of decimal places required in the quotient, annexing 
ciphers to the dividend, if necessary. 

Note 8. — Decimals are divided by 10, 100, 1000, etc., by moving the decimal 
point of the dividend as many places to the left as there are ciphers in the divisor. 

Note 4. — Complex decimals, if terminate, are usually expanded to simple 
decimals before applying the rule ; and if mterminate, are usually divided by 
Bule, lllor 112. 

EXAMPLES FOR PRACTICE. 



Divide 
(Obtaining simple decimals as quotient). 

1. W:4.65 by .005. 

2. 31 cords by .0004. 

3. 43.2 acres by .0016. 

4. .000875 yr. by 1.8f5 yr. 
6. .0009 bu. by .003. 

6. 18.72 yd. by .4. 

7. 10 miles by .001. 

8. .001 rods by 5 rods. 

9. 18.57 months by 1.5. 

10. 423 fathoms by .18. 

11. .00018 yr. by .0075 yr. 

12. 5 tons by .0512. 



Divide 
{Obtaining simple decimals as quotients), 

13. 5 bbl. by .005 bbL 

14. $72.0372 by $41.64. 
16. 1.31 by .0005. 

16. $90,288 by $4.18. 

17. 246.75gal. by 32.9gaL 

18. 23204.88 yd. by .0324. 

19. .0002784 ft. by .032 ft. 

20. $25,375 by $5.33f 

21. $198,455 by $.66i. 

22. 2.72| months by .000^. 

23. 457.62 rods by .058^ 

24. 13.702i miles by .16f. 



(Carrying the quotients to as many decimal places as are specified in tJte parentheses). 



26. 19 fathoms by .06 (3 places). 

26. 578.3175 lb. by 53 lb. (4 pi.). 

27. 672.51 miles by 34 (3 pi.). 

28. 76.28128 yr. by .352 (3 pi.). 

29. $35.14 by $7.1835 (2 pi.). 

30. 35 months by 17 months (3 pi.). 

31. $475.8 by .148 (3 pL). 



32. .00176 yd. by 11 yd. (5 pi.). 

33. 1 mile by 756 njiles (3 pi.). 

34. $783 by $.043 (4 pi.). 

36. 58.1753 pt. by 1.9 (2 pi.). 

36. .068134 ft. by 6.75 (3 pi.). 

37. 1.482917 yd. by 372.6 (3 pi.). 

38. 41^ cords by .05 (3 pi.). 
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Divide 

39. 74.18^ rods by 12.5 (3 pi.). 

40. 5.004| fathoms by 38 (4 pi.). 

41. .Of bbl. by 75 (4 pi.). ' 

42. $16} by $18^- (2 pl.)- 
«• ♦yr-l>yi{3pl.). 

[When the divisor terminates in 

Divide 
49. $18,475 by $10. 

60. 345.1298 acres by 100. 

61. 41523.85 miles by 1000. 

62. } bu. by 100. 

63. $2135-A^by 10(3pl.). 



Divide 
44. .00 J bu. by .04^ (2 pi.). 

46. .0184 p*- fey -1* P^- (3 pi.)- 

46. .5J gal. by .00^ (2 pi.). 

47. $3.1824 by $1.71|(3 pi.). 

48. 5.183721 yr. by .8+ (2 pi.). 

one or more ciphers, apply Note 8.] 

Divide 
64. $375.82 by $500 (2 pi.). 
66. $172.81 by 300 (3 pi.). 

66. 1867.8 acres by 7000 (4 pi.), 

67. $18.25 by 1600 (5 pi.). 

68. 18 yr. by 1100 (3 pi.). 



REVIETAT OF DECIMALS. 

135 • Decimal fractions have the same relation to each other as other fractions. 
Hence, 1 13, 1 14, and llO, relating to common fractions, are equally applica- 
ble to decimals. 

1. A farmer^s yield of potatoes averaged 98.94 bushels per acre, of 
oats 34.65 bushels per acre, and of wheat 13.65 bushels per acre. If 
110 acres were planted in potatoes, 25.2 acres in oats, and 17.8 acres 
in wheat, what was the total number of bushels harvested ? 

2. A contractor bargained to remove an embankment at $.425 per 
cart load, and in settlement received $5378.3325. How many loads 
had he removed ? 

3. A grocer buys four bags of coffee which average 132.08 pounds 
per bag. If three of the bags weigh respectively 128.05, 131.75, and 
134.15 pounds, what is the weight of the fourth bag? 

4. A farmer owns five tracts of land containing respectively eight 
hundred seventy-six, and eighteen thousandths ; twenty-eight and 
seven-tenths ; four hundred fifty-six, and five hundred thirty-nine 
ten-thousandths ; seventy-two, and thirteen thousandths ; and nine 
thousand three hundred twenty-four, and seven hundred sixteen hun- 
dred-thousandths acres. How much land does the farmer own ? 

6. A dealer in produce bought four wagon-loads of wheat, con- 
taining respectively 30.015, 31.5, 29.05, and 33.1 bushels. What was 
the total cost at $1.05625 per bushel f 
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6. What is the total cost of 22.75 tons of coal bought at $6,875 
per ton, 16.625 tons at $6,376 per ton, 18.25 tons at $6,125 per ton, 
and 5.0625 tons at $5.1875 per ton ? 

7. I lack 15.035 bushels of having 24.08 bushels of wheat. How 
many bushels of wheat have I ? 

8. How many bushels of wheat at $1.20375 per bushel can be ex- 
changed for 1926 bushels of apples at 40 cents per bushel ? 

9. What isihe cost of 48.625 cords of wood at $7.06^ per cord ? 

10. What is the cost of 58 barrels of cider, averaging 38.125 gal- 
lons per barrel, at $.18f per gallon ? 

11. The sum of five addends is 375.045 years. If four of the 
addends are 72.05, 31.009,* .4158, and 8.3 years, what is the fifth ? 

12. A merchant deposited a certain amount of money in bank, 
and afterwards withdrew, at different times, .012, .034, .45, and .215 
of his original deposit. What part of his original deposit had he still 
remaining in bank ? 

13. If a man has one hundred eighty-five and seventeen ten- 
thousandths acres ; then buys sixty-eight and seventy-five thousandths 
acres ; then sells ninety-five and forty-seven ten-thousandths acres ; 
then buys forty-two and one hundred thirty-two hundred-thousandths 
acres ; then buys one hundred twelve and thirty-nine thousandths 
acres ; and then sells forty-eight and five hundredths acres ; how much 
land will he have remaining ? 

14. The product of two factors is 2285.035 yards, and one of the 
factors is 318.25. What is the other factor? 

16. The remainder is 18.2675 miles^ and the subtrahend 375.1 
miles. What is the minuend ? 

16. A, B, and C own a tract of land, A owning .258 of the 
tract, B .425, and C the remainder. What part of the tract does 
C own ? 

17. A farmer owned 140 sheep and sold .05 of the flock to his 
neighbor. How many sheep had he remaining ? 

18. A man sold .75 of his farm and had 115 acret^ remaining. 
How many acres did he sell ? 

19. After making a payment of :475 of his debt, a man finds that 
he still owes $210. How much did he originally owe ? 

20. A man's salary is $650 per annum, of which he pays $200 for 
. board, $125 for clothes, and $97.50 for sundry other expenses. What 

decimal part of his salary does he save ? 
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21. A merchant withdrew .375 of his deposit to invest in a farm 
which cost him $6890.25. What was his original deposit in bank ? 

22. I bought an invoice of coffee, and disposed of .25 of the par- 
chase at one sale, .014 of the purchase at a second sale, and .75 of 
what was left of the preceding sales at a third sale. What part of the 
invoice remained after the third sale ? 

23. I paid 15280 for a house and .03125 as much for a lot. What 
was the cost of the lot ? 

24. A man sold off 204 acres from his farm and had 221 acres re- 
maining. What decimal part of his farm did he sell ? 

26. I bought 6000 yards of muslin at 5 cents per yard, sold .018 of 
the purchase at one sale at 6 cents per yard, .25 of what was left after 
the first sale at 7 cents per yard, and the remainder at 8 cents per 
yard. What was my total gain ? 

26. A grocer bought sugar and coffee amounting to 1114.80, the 
cost of the sugar being .435 of the cost of the coffee. What did he 
pay for each ? 

27. A man bequeathed .125 of his property to an orphan asylum, 
.3125 to his son, and the remaining 124120 to his wife. What was 
the value of his property ? 



COUNTING-HOUSE PRACTICE. 

136. CoTinting-House Practice, as here treated, embraces the 
principal contractions employed in business computations. 

Rem. — In business calculations, quantity refers to the total number of pounds, 
yards, dozens, etc., of a particular commodity; price to the money value of one 
pound, one yard, one dozen, etc. ; and cost to the money value of aU the pounds, 
yards, or dozens. 

137. Quantity corresponds with the abstract factor of 54 ;. price 
with the concrete factor; and cost with ih^ product. Hence, 



i 



w 

Price V Gbkbbal Formula. 



ice \. 



. Explanation.— If any two of the three terms 

.|- Quantity qI thig formula are given, perform the operation 

/'/^ indicated by the sign between them, and the result 



Cost W_ will be the third term. 
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' 138. An Aliquot Fart of a number is such a part of it as will 
exactly divide that number. 

Rem. — Any decimal price is an aliqnot parbof a dollar if the numerator of its 
equivalent common fraction in lowest terms is 1. 



Aliquot parts of one dollar. 



60^ =$f 






10^ = $^. 

6i«> = $tV- 



5^ 

2^ 



Hi- 



Aliquot parts of aliquot parts of one dollar. 



25^ =iof50^. 
12^^ = j of 50^. 



6J^ = ^ of 50^. 
5^ = ^ of 50^. 



12if» 



i of 25^, 
J of 25^. 



139. Decimal prices which are not aliquot parts of a dollar are 
frequently separable into two or more components which are. Thus, 



%2<t> =^ +$^(^ofH). 

22J^ = H +tA(iofH)- 
27i^ = H +*iV(iVof«i). 



3ii{« = H+«iV(iofH)- 

37i?( = $i+H(f of H)- 

45i* =4+4- 

56{« =H+$^(TVofH). 
62i{J = H + *i(iof$t). 



140. Advantage should be taken of all decimal prices which lack 
an aliquot part of being $1. Thus, 



80^ 



II— H- 



83i^ 
95^ 



$1 
$1 






99?J =11-$^^. 



141. To find the cost when the price is an aliquot part 

of $1. 

ILLUSTRATIVE EXAMPLES. 

1, What is the cost of 832 lb. coffee at 25^ per pound ? 



Solution. — At $1 per pound, 882 lb. will cost $832. 

At $J " " ** " ** i of 1832, or $208. 



a. What is the cost of 760 gallons of wine at 37i^^ per gallon ? 
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Solution.— At %\ per gallon, 760 gal. will cost $190 (J of $760). 
At $i ** " " " " _95 (i of $190). 

At$| " " " " " $285 ($190 +$95). 

3. What is the cost of 528 yd. dress goods at 95^ per yard ? 

Solution. — At $1 per yard, 528 yd. will cost $528 

At$8V " ** ** " " 26.40 (,V of $528). 

At$l-$|g"jy" " " " " $501.60 ($528-$26.40). 



Rem. — To divide by 20, divide by 2 and place the figures of the quotient one 
place to the right of the orders divided. 

4. What is.the cost of 415 yd. silk at $1.62J per yard ? 

Solution. — ^At $1 per yard, 415 yd. will cost $415. 

At %\ ** ** " *' " " 207.50 (i of $415). 
At $J " " " *• " " 51.88 (J of $207.50). 



M $lf ** 



^f 



it 



it ti 



it 



" $674.38. 



EuLE. — Divide the quantity by the nurriber of its units that 
iviU cost $1, 

Note. — ^When the final result can be obtained by one division, it need not ,be 
extended beyond the cents' order ; but. if two or more divisions are necessary, the 
partial quotients should be carried to the mills' order, to insure accu)*acy in the 
final result. 

EXAMPLES FOR PRACTICE. 



Eind the cost of 










1. 6308 lb. @ 25^. 


11. 


892 yd. @ 87i?5. 


21. 


528 lb. @ 11.25. 


2. 324 gal. @ 12^^. 


12. 


427 bu. @ 98^. 


22. 


673 yd. @ $1.75. 


3. 918 yd. @ 16|^. 


13. 


1782 lb. @ 83i?5. 


23. 


215bu. @$1.12J, 


4. 6715 lb. @ 20^. 


14. 


372 gal. @ 974^. 


24. 


470 yd. @ $1.37 J. 


6. 295 bu. @ 50^. 


16. 


6173 lb. @ 99^. 


26. 


.825 bu. @|1.66f. 


6. 683 gal. @ 33|^. 


16. 


725 yd. @ dHy. 


26. 


95 bbl. @ $6.18f. 


7. 7198 lb. @ 2i^. 


17. 


2981 yd. @ 15(#. 


27. 


72 gal. @ $3.87i. 


8. 519 yd. @ 75^. 


18. 


.675 lb. @ 62^. 


28. 


48 bbl. @ $5.75. 


9. 3218 bu. @ 95^. 


19. 


483 bu. @ 55^. 


29. 


918 bu. @ $2.95. 


10. 629 gal. @ 66|^. 


20. 


619 lb. @ 274^. 


30. 


571 yd. @ $3.98. 



142. Advantage should be taken of quantities which are dividends 
or aliquot parts of 10, 100, 1000, etc. Thus, . . ^ 

141—142 



84 



couyTiNO^Houas pbactjcm. 



Ex. 1. What is the cost of 10 lb. coffee at 37j^^ per pound ? 

SoLUTiON.-^i^ = t.376 ; $.876 x 10 = |3.75 (Note 8, 133). 

Ex. 2. Find the cost of 400 yd. silk at ll.lSf per yard. 
Solution.— $1.18t = $1.1875 ; $1.1875x400 = $118.75x4 = $475. 

Ex. 3. What is the cost of 50 qt. milk at 6^^ per qnart ? 



SoLUTiox.— $.0(125 X 100 = $6.25 ; henoe, $.0625 xj^ of 100 s j^ of $6.25, or 
$3.13-. 

Ex. 4. Find the cost of 87J gal. syrup at 52|^ per gallon. 

Solution.— 52f^ = $.52085 (Note 1, 120); 100 gal. will cost 100 times 
$.52625, or $52.625 ; and ^ less than 100 gal. or 87]^ gal. will cost \ less than 
$52,625, or $46.05-. 

EXAMPLES FOR PRACTICE. 



Find the cost of 

1. 100 yd. @ 12^^. 

2. 1000 yd. @ 15|^. 

3. 50 yd. @ 32^. 

4. 75 yd. @ 64^. 
6. 300 yd. @ 46f ^. 



6. 500 yd. @ 16}^. 

7. 900 yd. @ 28J^. 

8. 250 yd. @ 73?^. 

9. 38^ yd. @ 85^. 
10. 1250 yd. @ 54}^. 



11. 750 yd. @ 19f^. 

12. 7i yd. @ 48?J. 

13. 2i yd. @ 65^. 

14. 3^ yd. @ 93^. 
16. 12| yd. @ 34^^. 



143. To find the quantity when the price is an aliquot 
part of $z. 

ILLUSTRATIVE EXAMPLES. 

1. How many yards of dress goods can be bought for $24 at 25^ 
per yard ? At 66|^ per yard ? At $1.25 per yard ? 



SOILUTIOV. 

m = »i- 

^J.= X f (Rule, llO). 
24 X 4 = 96 yd. 



66H* =i ^. 

-5-1= Xi=x(l+i). 

Henoe, 24 
(plaBiof34) 12 

(=|crf94,oi) 36 yd. 



THiBD flOLunoir. 

%1.25 = »J. 

-j.j=xi=x(l-i). 

Hence, 24 
(lew i of 24) 4| 

(a I of 24, or) 19| yd. 



FnsT Solution.— At W per yard, 91 will buy 4 yards, and f24 will buy 24 
times 4 yards, or 96 yards. 

SscoND Solution.— At 66f ^ per yard, |1 will buy IJ yards, and (24 will buy 
24 times 1^ (= 24 plus \ of 24), or 86 yards. 
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Third Solution. — ^At $1.25 per yard, $1 will buy f of a yard, and (di will 
buy 24 times t (= 24 minus \ of 24), or 19J yards. 

Rule. — Multiply the cost by the quantity that $1 ean buy. 

Note. — If the price expressed as a common fraction be inverted, it will denote 
the quantity that $1 can buy. 

EXAMPLES FOR PRACTICE. 



Find Ifo. of yards. 
Cost. Price, 

1. •27£f 12^^- 

2. $348 25^. 

3. $267 16|^. 

4. $19.08 33 J j^. 

6. $213 76^. 

6. $15.40.... 87i^. 



Find If o. of gallons. 

Coat. Price. 

7. $41.50.... 62^^. 

8. $819 ..50^. 

9. $4.17.../.. 20^. 

10. $620... ..$1.25. 

11. $72.30... $1.50. 

12. $37.40..$1.66|. 



Find Ko. of bashels. 

Cost. Price. 

13. $29.60 83 i^. 

14. $47. 50.... 18}^. 

16. $718 75^. 

10. $825 .^m^. 

17. $31.60.... $2.50. 

18. $45. 30... $12.50. 



144. To find the cost of a given weight in pounds, when 
the price is per bushel, barrel, ton, etc 



ILLUSTRATIVE EXAMPLES. 



1. Find the cost of 874 lb. rye at 9B^ per bushel of 56 lb. 



flOLunov. 

874 
.93 



2622 
7866 

8 ) $812.82 



7 ) 101.603-- 
$14,514 



Explanation. — 874 times 93^, or $812.82, would be the 
cost at 93^ per pound ; bat at 93^ per bushel of 56 lb., this 
obtained oost is 56 times "the true cos6. Hence, divide 
$812.82 by 56, obtaining $14.51 + as the true cost 

Reu. — ^Instead of an awkward long division by 56, em- 
ploy Rule, 41, and divide successively by its factors (8 x 7), 
carrying the division to mills, to secure accuracy in the cents 
of the final qaotient. 



2. What is the cost of 8978 ft. lumber at $1.67 per 100 ft. ? 



Explanation. — 8978 times $1.67, or $14908.26, is the cost 
at $1.67 per foot ; but at $1.67 per 100 ft., this obtained cost is 
100 times the true cost Therefore, divide $14993.26 by 100, 
eroplo3ring Rule, 42, for dividing integers by 100, 1000, etc., 
and Note 3, 134, for dividing decimals, obtaining $149.93+ 
as the required cost. 



8978 
1.67 

62846 
53868 
8978 



$149.93.26 
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3. Find the cost of 8157 lb. coal at $5.39 per ton of 2000 lb. 



BOLunoir. 



8157 
5.39 

73413 
24471 

40785 

2 ) 43.96 6.23 
$21,983 



Explanation.— $43966.23 is the cost at $5.89 per pound, 
or 2000 (=1000x2) times the true cost. Dividing $43966.23 
by 1000 according to Note 8, 134, produces $48.96623 ; and 
dividing $43,966+ by 2, produces $21.98+ as the required 
cost. 



4. Find the cost (1) of 943 lb. coal at $6.18 per long ton of 2240 
lb.; (2) of 79 lb. flour at $7.&8 per barrel of 196 lb.; (3) of 895 lb. 
com in the ear at $2.91 per barrel of 350 lb. 



(1) 
2240 = 10x8x7x4. 

943 

6.18 



7544 
943 

5658 

8 )582.7. 74 
7 ) 72.847— 
4 ) 10.407— 



$2,601 + , Ans. 



lOLUTXONt. 

196 = 7x7x4. 

$7.28 
79 

6552 
5096 

7) 575.12 

7 ) 82.16 

4 )11.737 + 

$2,934 + , Arts, 



(3) 
350 = 10x7x5, 

895 
2.91 



^95 
8055 
1790 

7 ) 260.4.45 

5)37.206 + 

$7,441 + , Ana. 



EuLE. — Multiply the weight in pounds by the pHce, and 
divide the result by the nuniber of pounds in the denomination 
upon which the price is expressed. 

Note 1. — The weight of a bushel in pounds, as prescribed bylaw in most 
States, is as follows : 



Barley, (8x6) 48 

Beans, (10x6) 60 

Buckwheat, (8x6) 48 

Clover Seed, (10x6) 60 

Com, shelled, (8 x 7) 56 



Com, in ear, (10 x 7) 70 

Com Meal, (10 x 5) 50 

Cotton Seed, (10x8) 80 

Oats, (8x4) 82 

Peas, (10x6) 60 



Potatoes, (10 x 6) 60 

Rye, (8x7) 56 

Timothy Seed, (9x5) 45 

Wheat, (10x6) 60 

Wheat Bran, (10 x 2) 20 
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NottB 2. — ^The weight or measure of other standard units upon which prices 
are usually expressed, is as follows: Short Ton, 20001b.; Long Ton, 22401b.; 
Cental, 1001b.; Barrel of Flour, 1961b.; Barrel of Pork or Beef, 2001b.; Barrel 
of Corn, in the ear, 850 lb. ; C of Lumber, 100 ft. ; M of Lumber, 1000 ft. ; etc. 



Find the cost, 

Quaniity, Price per hu, 

1. 3125 1b. rye @ 85^. 

a. 4116 " shelled coin '' 62^. 

3. 728 '' wheat " 95(#. 

4. 275 '' timothy seed ^'$2.25. 
6. 948 " corn meal " 75^. 



EXAMPLES FOR PRACTICE. 

Find the cost. 



Qttantity. Price per hu, 

6. 2350 1b. beans @ $1.75. 

7. 5739 '' buckwheat '' $1.15. 

8. 7134 " potatoes '' 58^. 

9. 1725 '' wheat bran '' U^. 
10. 7293 " corn in ear " 63^. 



11. 5871b. 

12. 826 1b. 

13. 2987 ft. 

14. 6215 ft. 



Per 100. 
@ 45^. 
'' $1.38. 
" $8.26. 

'' $7.45. 



16. 75 ft. 

16. 82941b. 

17. 648 ft. 

18. 3125 1b. 



Per 1000. 
@ $15.25. 
'' $10.75. 
" $18.45. 
'' $25.36. 



19. 628 lb. 

20. 745 1b. 

21. 9276 1b. 



Per Short Ton, 
@$4.75. 

" $8.25. 



22. 5823 1b. 

23. 3521 lb. 

24. 1569 lb. 



Per Lwig Ton. 

• @ $7.56. 

" $3.45. 

1.75. 



<i 



BILLS AND ACCOUNTS. 

145* An Aooount is a record of one or more sums or items due 
from business transactions ; such as purchases or sales^ services 
rendered, etc. 

146. The Ledger is the principal book of accounts, in which the 
several items of each account are systematically arranged under the 
head of debit or credit, or both. 



147« The Debit side of an account (marked Dr.) exhibits the 
amounts of the items due to the party keeping the account for goods 
sold, services rendered, money paid, etc. 
144—147 
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148. The Credit side of an aocoant (marked Cr.) exhibits the 
amounts of the items due from the party keeping the account for 
goods bought, services or money received, etc. 

Rem. — The difference between its debit and credit sides is called the Balance of 
the account. 

149. A Bill or Invaioe is a detailed statement of merchandise 
sold or of services rendered. 

B.EM. 1. — A Bill or Invoice should state the place and date of sale; the names 
of buyer and seller; the terms of the sale; the identifying mark of the case, bale, 
barrel, etc., in which the merchandise has been shipped; the distinguishing char- 
acters or numbers which are marked on the smaller packages of a case of miscel- 
laneous articles so that each may be readily found ; the quantity, name, and price 
of each item, with its aggregate amount; and other details, if any, of the «ale. 

Rem. 2. — When paid, the Bill or Invoice is usually receipted by writing at the 
bottom, under the words '* Received Payment," the signature of the party or firm 
selling the goods. 

Rem. 3. — An authorized employfe may receipt a Bill by first signing his own 
name and, in the next line, that of his employer, preceded by the word for^ as in 
Bill No. 3; or what is more customary, by writing his employer's name first and, 
in the next line, his own name, preceded by per or hy, as in Bill No. 2. 

150. A Statement of Aocoimt is a written exhibit of the sum 
of the items charged at different dates of purchase. 

« • 

Rem. — A Statement is not itemized as a Bill, but embraces the date and the 
aggregate of each sale, the itemized Bills of which had been previously rendered, as 
in No. 7. . 



151. In making out Bills, etc., many terms, characters, and ab- 
breviations are used, the principal of which will be found in the fol- 
lowing list : 

Commercial Abbreviations. 



@^ at. 

A 1 Krtt quality. 

Acct or «/« Aeeonnt. 

Agt. ^.... Agent 

Amt '. . Amonnt. 

Apr April. 

AiT Arrived, 

As8*d Assorted. 

Aug AngoBt. 

Bal Balance. 



Bbl. Barrel. 

Bdl8. Bundles. 

Bds Boaids. 

Bga Bags. 

Bkts BaeketK. 

Blk Black. 

Bis Bales.. 

Bot Booght. 

Br Brig. 

Bro Brown, or Brother. 

Brot Btonght 



Ba..^ Bnsbels. 

Bz8 Boxes. 

C Hundred. 

^ or cts Cents. 

Chgd Charged. 

Chts Chests. 

Cks Casks, 

Co Company. 

C. O. D Collect on delivery. 

Col'd Colored. 
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Com CommiMiofL 

Cr. Creditor. 

Cb. Cases. 

Cwt Hmidradwdght 

d «! Pence. 

JDee DeeemtMT. 

l>ft Draft 

Disc Discount 

Do., ditto, or ** The same. 

Doz Dozen. 

Dr Debtor. 

Dryge Dnyage. 

Ds. orda Days. 



£a 

E. & O. E. 



Bach. 

Brtors and omis- 
sions excepted. 

EmVd. Smbrcridered 

Exch Exchange. 



{ 



Feb Febmary. 

Wg'd Figured. 

Fir. Firkin. 

Fol Folio or page. 

Frn Freight 

Ft Foot or feet. 

Qal Gallon. 

Or. or gio Gross. 

Guar Guarantee. 



Wf Half, 

Hhd Hogshead. 

i.e That is. 

In Inches. 

Ins Insorance. 

Inst Present montfi« 

Int Interest 

Jan Janoary. 

Jr. or Jon. Junior. 

Lbs Pounds. 

Ledg Ledger. 

M Thousand. 

Mar March. 

Mdse. Merchandise. 

Mem Memorandum. 

Menrs Gentlemen or Sirs. 

if o ^ontlb 

Mr Master or Ifister. 

Mrs Mistress. 

N. B Take particular notice. 

Ko. orS Number. 

Not November. 

Oct October. 

Oz Ounces. 

P Page. 

Pp Pages. 



Pay't or PaymH Payment 

Pd Paid. 

Per, p., or 1^ By, or by the. 

Pkgs Packages. 

Pits Plates. 

P.O Post Office. 

Pr Pair. 

Proz Next month. 

Ps Pieces. 

Qr Quarter. 

Rec'dpaymt J Keceived 

* payment 

Rec*t Receipt 

R.R Bailroad. 

Bs. orris Rolls. 

Schr Schooner. 

Sh Ship. 

Shipt Shipment. 

Stbt Steamboat 

Stor. Storage. 

Str Steamer. 

Sundt. Sundries. 

Super Superfine. 

Tree Tierces. 

Ult Last month. 

Wt Weight 

Yds Tarda. 

Yr. Year. 



Commercial Characters. 



® At 

•/ Account 

f Cents. 

•/• Care of. 

y Check mark. 



$ Dollars. 

^* Ditto, or the same. 

% Hundredths 

"/• New account 

( Number. 



V« Old account 

^ Per, or by the. 

£ Pounds sterling. 

X 3y, as 7x8 inches. 



Rem. 1. — 5* yards, 8* yards, 13« yards, respectively mean 5}, 8J, and 13f yards; 
12'^ bushels and 75^' bushels respectively mean 12 bushels 34 pounds and 75 
bushels 18 pounds. 15^ ' pounds and 18^ ^ pounds respectively mean 15 pounds 12 
ounces and 18 pounds 11 ounces. 



Rem. 2.— 24do2., i^ 



8 14 



mean 24 doz.^-8 doz. @ (7 per dozen, 14 



$7, ^.25, $8.75, 

doz. @ $8.25 per dozen, and 2 doz. @ $8.75 per dozen, the quantity being written 
above a horizontal line and its price below. 

Rem. 8.— 16 doz., f @ 80^, } @ W, | @ 62^, mean 16 dozen — 5 doz. of No. 
1 @ 80^ per doz., 7 doz. No. 2 @ 70^ per doz., and 4 doz. No. 3 @ 62^ per doz., 
the quantity being written above a horizontal line, and the class or distinguishing 
number of the goods below. 

Rem. 4. — 2 bbl. sugar JiS^to means 2 barrels sugar, one barrel weighing 
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247 lbs. gross, from which has been deducted 19 lbs. for the weight of the barrel, 
the other barrel 258 lbs. gross, minus 20 lbs. for weight of barrel, leaving 
(247— 19) + (258— 20) or 466 lbs. as the net weight of the sugar charged. 



152. The following embrace several forms of Bills, Invoices, 
Statements, etc. The pupil should carefully and neatly copy each 
with pen and ink, make the necessary extensions, and ^^foot up^' the 
several columns. 



Tolio 843, 

Mb. Geo. W. Hammond, 
Terms Cash. 



(BiU No. 1.) 



Baltimore, Dec. 18, 1888, 



CiTT. 



Bought of Courtney & Beo. 



4 

i\ 

10 

8 

2 



7 



u 



(k 



lbs. Old Govt. Java Coffee, - - 25^. \ 

»* Oolong Tea, W\ 

" Granulated Sugar, - - - 71^. 

A Sugar, ^f. 

P. R. Rice, ^^. 

gal. Syrup, 75^. 

" N. O. Molasses, 70^. 

doz. Cans Tomatoes, . - . $1.50. 

" " Peaches - - - - $1.80. 

** " Pineapples, - - - $2.50. 

" ** Strawberries, - - $3.25. 
lbs. Cheese, - 25^. 

" Butter, 40<^. 

" Bro. Sugar, - . - - i - ^^. 



$* 






* 


** 
»* 
«* 




* 






* 


** 




» 


♦» 




* 


** 






»♦ 


$«* 



»* 



(BiU No. 2.) 



A. J. Bbadshaw, 
Per Exprtss. 



4 
3 
2 
5 

12 

10 

10 

6 



Philadelphia, Sept. i, 1889. 
Bought of J. Pagan & Son. 



Doz. Hatchets, 



n 
it 
it 



(( 



Doorsprings, 
Chains, 



«( 



A Bits, 

Iron Awls, 

Doz. Grindstone Fixtures, - - - - 



@ $6 


$*♦ 


«* 




7 


♦» 


«* 




3 


« 


** 




2iii 


*» 


«» 




2ii 


** 


*» 




Sit 


»* 


♦* 




2 


4c* 


** 




7ifl. 


** 


** 




$♦♦♦ 


** 



Recetved Payment, 

J. Pagan & Son, 

Per W. S. Hn^ 
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Geo. W. Bird & Co., 



(BiU No. 3.) 

Bradford, Pa., Sept 19, 1889, 
Bought of The Bradford Paper Co. 



No. of 


No. of 


Cas6. 


Beams. 


7466 


15 




10 


% 


10 




5 




20 


7581 


25 




25 




64 


7583 


10 




10 


7587 


80 



Kind of Paper. 



Congress Note, - - - - ^ - 

** ** 

** Letter, 

- ipk.,- - - - 

" Cap, 

Capital City Broad Bill, - - - 
Baltimore Cap, ------ 

Dixie Note plate fin., - - - - 

Congress Legal Cap, - - - . 
Broad Bill, - - - - 

Druid Mills Cap, - - - - - 



^'i?' wS«ht 



per 
Beam. 



5 
6 
10 
12 
20 
12 
14 
7 
18 
14 
14 



Case, 
lbs. 



75 
60 
100 
60 
400 
300 
350 
448 
180 
140 
420 



Price. 



181 
184 

161 
16} 

17i 

17 

18| 

19 

19 

17 

18 



Amomit. 



$*♦ 


«* 


** 


** 


4c« 


*« 


** 


** 


** 


*« 


** 


*« 


*« 


«* 


*♦ 


«* 


** 


*» 


*« 


** 


*♦ 


** 



*»♦ 



*« 



Sept £9, *89. 



Beceived Payment, 

J. R. James, 

for The Bradford Paper Co, 



(BiU No. 4.) 



8. B, 10», rot, 86. 

Geo. B. Westerfield, 



Baltimore, June S, 1889, 
Bottght of Canbt, Gilpin & Co. 



Terms : 80 days. Shipped by Western Md. R. R. 



1 

1 

8 

10 

1 
100 
200 
1 
1 
1 
2 
4 
1 



Keg Crystal Chlorate of Potash, 112 lbs. 
bbl. Powd. Alum, - - - - 358 " 

" Ground " - - - . 1200 " 
" Glauber Salts, - - - - 8260 " 

170 
Bale Gum Myrrh, - - - 6 = 164 " 
oz. Quinine, --------- 

lb. Carb. Magnesia, ------- 

Gross Rheumatic Cure, 

" Oatmeal Soap, - 

" Silv.er " 

" Bath " 

" Glycerine ** ------ 

bbl. Alcohol, 46 gal. 

Insurance, ------ 



m 


«** 


4 


** 


2 


** 


* 


** 


25 


** 


1.40 


«** 


30 


** 


72.00 


*« 


14.00 


«* 


9.00 


* 


11.00 


** 


21.00 


** 


2.18 


*** 




$*** 




8 


$♦*♦ 



80 



4 
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(BiU No. 5.) 



Messrs. Hooter & Co., 

rolio 923t a. B, 197, 



New York, Jvly SO, 1889. 
Bofight of A. T. Stewart & Co. 



Cue. 




127 


24 


|28 


28 



Pes. Merrimac Prints. 
22^ 28« 26« 32» 36« 88* 42 29* 27 
29* 87« 4*1 28« 4V 37» 42 48* 27« 
87* 39« 41* 82 2« 87* 

Pes. Standard Prints. 
36* 88« 87 89« 41 • 46 29* 42« 46* 
48« 44* 41 39* 36> 28* 83« 29* 28« 
27* 36« 86 87* 86 



No. of 
fards. 



♦•♦ 



««** 



Price. 



&f 



AmoiiDt. 



(Bill No. 6.) 



Mr. T. W. JoHVsoir, 



City, 



Baltimore, July S, 1889, 



v^io 31S, Bought of Elliott & Carr. 

^^nns: No claims alloired mileeB made within ten days from date of invoice. 



M 9960—5 Envelopes, 

*« 6 ** 

" 7684 8 " 

5J " 

Rms. Treasury 14 Legal, - - - - 
Doz. 066 Frames, 

688 ** 

501 " 

081 " 

449 ** small, - - - - 

449 " large, - - - - 
No. 8 Pads, 

" 10 " 

Gro. Penholders, ------- 8.50 

t2JB0 18.00 87.00 

Doz. Photos 124 219 160 - - 

1.00 2.00 1.90 8.2S 
« 462 77 459 423 

Arnold's Ink, quarts, - - 

Spencerian Ink, quarts, - - 

** ** pints, - - 

" •* hlf-pints, - 



,1.60 


$*♦ 


*« 




1.75 


** 


♦♦ 


• 


1.85 


* 


*• 




2.10 


• 


** 




2.80 


* 


•• 




9.00 


• 


«• 




10.80 


* 


*• 




6.00 


* 


*• 






8 


50 




6.75 


« 


«* 




8.90 


* 


*• 




85 


* 


*• 
40 




8.50 


* 


«» 






** 


•• 






» 


*• 




6.50 


» 


*• 




6.25 


« 


«» 




3.75 




«• 




2.10 


» 


«* 


$*** 
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Mb. W. E. Sadj.be, 



(No. 7. Monthly Statement.) 

Baltimore, July i, 1889. 



Carroll, Md. 



TPoUo 912* 



Debtor to Allen S. Will. 



1889, 



June 



it 



10 
15 
17 
25 
27 



To Invoice rendered, 



(C 

<< 
it 
a 



ti 

« 

it 



ti 
it 
a 
ti 



$15 


62 




23 


85 




17 


92 




2 


91 




17 


22 








$** 



** 



8. W. H. Smith bought of Geo. S. Tyler & Co., July 3, 5 doz. W. 
I. bolts, 6 in., @ 1^^; 3^ doz. 10 in. drawing-knives @ $9^; 2i 
doz. socket chisels, 1^ in., @ $7-*^ ; 2| doz. 10 in. screw-drivers, @ 
$6^^; 2^ doz. Ames cast-steel shovels @$13U; 3| doz. nail gimlets 
t§t 50{^ ; 2^ doz. spike gimlets @ 75^ ; If doz. claw-hammers @ $5^^ ; 
} doz. smoothing planes @ $9^^ ; J doz. jack-planes @ $10^ ; 1 J doz. 
garden rakes @ $6^^ ; and J doz. lawn rakes @ $4M. What is the 
amount of bill (Form of Bill No. 2)? 

9. Geo. H. Lewis bought of the Mt. Holly Paper Co., July 15, 
1889, case $ 8322 : 22 reams Congress note, 5 lbs., @ 16|^ ; 24 reams 
same, 6 lbs., @ 16}^; 18 reams Congress letter, 10 lbs., @ 17^; 8 
reams same, I packets, 12 lbs., @ 17 J(*. Case $ 8391 : 28 reams Druid 
Mills cap, 12 lbs., @ 19^ ; 32 reams same, 14 lbs., @ 19^ ; 16 reams 
Druid Mills broad bill, 12 lbs., @ 18|^; 12 reams same, 10 lbs., @ 
18J^ ; 16f reams Congress legal, 12 lbs., @ 19^^ ; 8 reams same, 14 
lbs., @ 19J^. What is the amount of bill (Form 3) ? 

10. Frank Church bought of W. H. Patrick & Co., Sept. 9, 5 lbs, 
0. G. Java coffee @ 32^ ; 3 lbs. Mocha do. @ 28^ ; 26 lbs. granulated 
sugar @ 8^^ ; 20 lbs. coffee A do. @ 7^^ ; 5 lbs. crushed do. @ 9^ ; 
1 gal. N. 0. molasses @ 65^ ; 3 lbs. Heno tea @ 50^ ; 4} lbs. butter 
@ 45(* ; H oz. nutmegs @ 6^ ; 7 lbs. Oswego starch @ 17}^ ; 8 bars 
soap @ ^i^ ; 2 J lbs. cheese @ 22^ ; J doz. canned com at $2^^^ ; f doz. 
canned tomatoes @ $1 ^^ ; ^ gal. maple syrup @ $44i^ ; 2 lbs. sperm 
candles @ 35^ ; 3 bottles yeast powder @ 13^. What is the amount 
of bill (Form 6) ? 

11. Jos. S. Sinclair bought of Jno. A. Harrison & Co., the follow- 
ing goods : Mar. 3, 1889, 5 doz. plates : 2 doz. 5 in. @ 85^, 2 doz. 6 
in. @ 95^, 1 doz. 7 in. @ $1^^ ; 5 sets tea ware @ $3^la • and 3 doz. 
152 
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pitchers : 1 doz. 4 qt. @ $34ii, 2 doz. 6 qt. .@ %^^. Mar. 18, 1889, 
4 doz. tureens : 1 doz. J{ 1 @ $3^, 1 doz. Jf 2 @ $3^, 2 doz. jf 3 @ 
H'^^ ; and 6 doz. bowls @ $2^^^. Mar. 23, 1889, 7 doz. dishes @ 
$4X0. . 8 sets dinner ware @ 16*^ ; and 6 bowls and covers @ 95^i 
Mar. 27, 1889, 6 doz. syrup cans @ $3^. Render separate bill for 
each sale, and monthly statement for March (Form 7). 

12. M. S. Chapman bought of H. B. Claflin & Co., Sept. 1, ca6e 

Jf 143, pieces American fancy prints, 28* 26^ 33* 36* 38* 41 

42» 44^ 45 38 37^ 36« 39^ 28i 34« 27^ 29* 36* 35 37 39* 40. 41 
43« 441 361 29« 37« 43* 28« 29^ 34* 37* 38 40 42^ 43« 37^ 28^ 
@ 5J^. 

Case Jf 149, pieces Manchester delaines, 36^ 32 34^ 37« 38^ 

37 42* 43» 441 473 37« 31^ 41« 28^ 33« 29^ 26^ 38^ 37 35^ 41« 46^ 
291 39» 451 @ 17J^. 

Case If 157, pieces Amoskeag sheetings, 28* 29» 31 » 27* 28* 

331 37 36«.418 29« 28^ 27^ 26* 33^ @ 11|^. What is the amount of 
bill (Form 5) ? 



DENOMINATE NUMBERS. 

153. A Denominate Number is a concrete number whose 
units are used to measure, to weigh, or to value ; as 5 yards (units of 
measure), 3 pounds (units of weight), and $16 (units of value). 

Rem. — Denominate numbers are distinguished as simple when they express 
their units in a single denomination, as 2 feet ; and as compound when their 
units are expressed in two or more denominations, as 2 feet 6 inches. 



MEASURES OF VALUE. 

164. United States Money is the legal currency of the United 
States. Scale: 10 mills (m.) = 1 cent (^) ; 10 cents = 1 dime (d.) ; 
10 dimes = 1 dollar ($) ; 10 dollars = 1 eagle (E.). 

155. English or Sterling Money is the legal currency of 
Great Britain. Scale: 4 farthings (far.) = 1 penny (d.); 12 pence 
= 1 shilling (s.) ; 20 shillings = 1 pound (£). 
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156. The following Table will show the units of currency of the 
principal nations of the world and their intrinsic value in U. S. money, 
as proclaimed by the Secretary of the Treasury on Jan. 1, 1889. 



Country. 



Argentine Republic. 

Austria 

I Belgium 

I Bolivia 

! Brazil 

I British America. . . . 
!chilL 

Cuba. 

Denmark 

Ecuador 

Egypt 

France 

Great Britain 

Greece 

German Empire. . . . 

Guatemala 

Hayti 

Honduras 

India 

Italy. 

Japan 

Liberia 

Mexico 

Netherlands 

Nicaragua 

Norway 

Peru. 

PortugaL 

Russia 

Sandwich Islands. . . 

Spain 

Sweden 

Switzerland 

Tripoli 

Turkey 

U. S. of Colombia.. . 

Venezuelaii 
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Standard. 



Peso of 100 centavos 

Florin of 100 kreutzers 

Franc of 100 centimes 

Boliviano of 100 centavos 

Milreia of 1000 reis 

Dollar of 100 cents 

Peso of 100 centavos 

Peso of 100 centavos 

Crown of 100 6re 

Sucre of 100 centavos 

Pound of 100 piastres 

Franc of 100 centimes 

Pound sterling of 20 shillings. 

Di-achma of 100 lepta 

Mark of 100 pfennige 

Peso of 100 centavos 

Gourde 

Peso of 100 centavos 

Rupee of 16 annas 

Lira of 100 centesimi 

Yen of 100 sen 

Dollar of 100 cents 

Dollar of 100 centavos 

Florin or Guilder of 100 cents 

Peso of 100 centavos 

Crown of 100 6re 

Sol of 100 centavos 

MUreis of 1000 reis 

Rouble of 100 copecks 

Dollar of 100 cents 

Peseta of 100 centimes 

Crown of 100 6re 

Franc of 100 centimes 

Mahbub of 20 piastres 

Piaster of 40 paras 

Peso ^f 100 centavos 

Bolivar 



Gold and Silver. 

Silver 

Gold and Silver. 

Silver 

Gold 

Gold 

Gold and Silver. 
Gold and Silver. 

Gold 

Silver 

Gold •.. 

Gold and Silver. 

Gold 

Gold and Silver. 

Gold 

Silver 

Gold and Silver. 

Silver 

Silver 

Gold and Silver. 

Gold 

Gold 

Silver 

Gold and Silver. 

Silver 

Gold 

Silver 

Gold 

Silver 

Gold 

Gold and Silver. 

Gold 

Gold and Silver. 

Silver 

Gold 

Silver 

Silver 



Value 
in U. 8. 
money. 



$.965 
.336 
.193 
.68 
.546 

1.00 
.912 
.926 
.268 
.68 

4.943 
.193 
4.8665 
.193 
.238 
.68 
.965 
.68 
.323 
.193 
.997 

1.00 
.739 
.402 
.68 
.268 
.08 

1.08 
.544 

1.00 
.193 
.268 
.193 
.614 
.044 
.68 
.136 



96 J>BNOMINATE NUMBBBB. 



MEASURES OF AVEIGHT. 

157. Troy "Weight is used in weighing gold, silver, jewels, etc. 
Scale : 24 grains (gr.) = 1 pennyweight (pwt.) ; 20 pennyweights = 
1 ounce (oz.) ; 12 ounces = 1 pound (lb.) 

158. Apothecaries' Weight is used by physicians aiid apoth- 
ecaries in compounding medicines which are not liquid. Seals : 20 
grains (gr.) = 1 scruple (3) ; 8 scruples = 1 dram ( 3 ) ; 8 drams 
= 1 ounce ( 5 ) ; 12 ounces = 1 pound (ft). 

159. Avoirdupois Weight is the customary weight of com- 
merce. Scale: 16 ounces (oz.) = 1 pound (lb.) ; 100 pounds ;= 1 
hundredweight (cwt.) ; 20 hundredweights = 1 ton (T.). 

Rem. — ^While the corresponding denonainations of Troy Weight and Apoth- 
ecaries' Weight are the same, both differ from the corresponding denominations of 
Avoirdupois Weight, as shown in the following 

Comparison of Weights. 



7000 Troy grains = 1 lb. Avoir. 
6760 " ** = 1 " Troy. 



487J Troy grains = 1 oz. Avoir. 
480 " " = 1 " Troy. 



MEASURES OF EXTENSION. 

160. Linear Measure is used in measuring lengths, breadths^ 
depths, heights, or distances. Scale: 12 inches (in.) = 1 foot (ft.); 
3 feet = 1 yard (yd.) ; 6^ yards = 1 rod (rd.) ; 320 rods = 1 mile 
(mi.). 

161. StiTTeyors' Linear Measure is used by surveyors in 
measuring boundaries of land, length of roads, etc. ScccLe: 7.92 
inches (in.) = 1 link (1.) ; 100 links = 1 chain (ch.) ; 80 chains = 
1 mile (mi.). 

MEASURES OF SURFACE. 

162. Square Measure is used in measuring surfaces, such as 
land, boards, plastering, painting, paving, etc. Scale : 144 square 
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inches (sq. in.) = 1 square foot (sij. ft.) ; 9 square feet = 1 square 
yard (sq. yd.) ; 30| square yards = 1 square rod (sq. rd.) ; 160 square 
rods = 1 acre (A.) ; 640 acres = 1 square mile (sq. mi.) 

163. Snrvejovs' Square Measure is used by surveyors in 

measuring land. Scale: 10000 square links (sq. 1.) = 1 square chain 

(sq. ch.) ; 10 square chains = 1 acre (A) ; 640 acres = 1 square 
mile (sq. mi.). 

MEASURES OF VOLUME. 

164. Cubio Meaattre is used in measuring the contents of 
hollow bodies or the volumo (bulk, size) of solid bodies* Scale: 
1728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) ; 37 cubic feet = 
1 cubic yai'd (eu^ yd.). 

10^. Wood Measure is used in measuring wood. §cale: 16 
cubic feet (cu. ft.) = 1 cord foot (cd. ft.) ; 8 cord feet or 128 aubic 
feet = 1 cord (cd.) 

MEASURES OF CAPACITY. 

166. LiiqTiid Measure is used in measuring liquids* Soak : 4 
gills (gi.) = 1 pint (ptL); Z pints = 1 quart (qt.) ^ 4 quarts' = 1 
gallon (gal.). 

167* Apotheoarles^ Fluid Measure is used by physicians in 
prescribing and by apothecaries in compounding liquid medicines. 
Seals: 60 minims (m) = 1 fluiddrachm (f 3 ) -^ 8 fluiddrachms = 1 
flnidounee (f 1) ; 1^ fluid ounces = 1 pint (0) ; 8 pint» = 1 gallon 
(Cong.). 

168. Dry Measure is used in measuring grainy fruity tmd 
yegetables. Scale: 2 pints (pt.) = 1 quart (qt.) ; 8 quarts = 1 peck 
(pk.) ; 4 pecks = 1 bushel (bm). 

MISCELLANEOUS MEASURES. 

169. Ciroular Maaaixre is used in estimating latitude and 
longitude, and in measuring angles. Scale : 60 seconds (") =* 1 
minute (') ; 60 minutes = 1 dfegrtJ^ (**) ; 360 decrees = 1 circle (C). 

170. In counting certain artideSi the following Seah is used : 
169^170 

7 



98 I>ENOMINATB NUMBERS. 

12 things = 1 dozen (doz.) ; 12 dozen = 1 gross (gro.) ; 12 gross = 
1 great gross (g. gro.) ; 20 things = 1 score. 

171, In measuring paper the following Scale is used : 24 sheets 
= 1 quire (qu.) ; 20 quires = 1 ream (rm.) ; 2 reams = 1 bundle 
(bdl.) ; 5 bundles = 1 bale (bl.). 

MEASURE OF TIME. 

173. Scale: 60 seconds (sec.) = 1 minute (min.) ; 60 minutes 
= 1 hour (hr.) ; 24 hours = 1 day (da.) ; 365 days = 1 common 
year (yr.) ; 366 days = 1 leap year (yr.). Also^ 7 days = 1 week 
(wk.) ; 12 months (mo.) =? 1 year ; 100 years = 1 century. 

Rem. 1. — ^A Solar Yea/r is the exact time required by the earth to make a com- 
plete revolution around the sun. It consists of 365 days, 5 hours, 48 minutes, and 
49.7 seconds. 

Reu. 2. — A Common YeaVj for convenience, is made to consist of 865 days; 
hence, 4 common years are nearly one day less than 4 solar years, arid 1 day is 
added to the fourth common year to rectify the error. The extra day is added to 
the month of February, and the year so increased is called a leap year. 

Rem. 3. — Tears divisible by 4, eoscept centennial years, are leap years. Cei^ 
ienniaX years divisible by 400 are leap years. 

Rem. 4. — The order and name of each month and its length in days are : 



1st, January 31 days. 

2d, February . • . 28or29 

dd, March 31 

4th, AprU 80 

6th, May 81 

i6Ui, June 80 






7th, July . . 

8th,. August . 

9th, September 
lOth, October . 
11th, November 
12th, December 



81 days. 

81 

80 

81 

30 

81 



173. Reduction of compound numbers to lower de- 
nominations. 

ILLUSTRATIVE EXAMPLE. 

Beduce 19 bu., 2 pk.^ 5 qt.^ to quarts. 

■olhtiov. Explanation. — First reduce the highest denomination 

bu. pk. qt. (19 bu) to the next lower denomination (pk.)*as follows: 

19 2 5 Since 1 bu. = 4 pk., 19 bu. must equal 19 times 4 pk., or 76 

4 pk., and 19 bu. 2 pk. must equal 76 +2, or 78 pk. 

MQ /TqTTI I 2\ Then reduce the obtained result (78 pk.) to the next lower 

^ ' ' denomination (qt.), .as follows: Since 1 pk. = 8 qt., 78 pk. 

must equal 78 times 8 qt., or 624 qt., and 78 pk. 5 qt. must 



629 (78 X 8 + 6) equal 624+5, or 629 qt. 

170—173 
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Rule. — I. Multiply the highest denomination by the number 
of units of the next lower denom,ination, which u/iZl equal one 
unit of the highest denomination, and to the product add the 
given number, if any, of such lower denom^ination. 

II. Similarly reduce the result thus obtained to units of the 
necct lower denom^ination ; and so continue until the given com^ 
pound nuniber has been reduced to the required denominatiori. 

EXAMPLES FOR PRACTICE. 



Eeduce 

1. $5 and 3^ to mills. 

2. £75 lbs, 9d. to farthings. 

3. £125 3s. to pence. 

4. £47 12s. to farthings. 

6. 31 bu. 1 pk. 7 qt. to pints. 

6. 12 gal. 3 qt. 1 pt. 3 gi. to gills. 

7. 2 yr. 15 da. 7 hr. 34 sec. to sec. 

8. 195 T. 18 lb. to ounces. 

9. 5 lb. 17 pwt. to grains. 

10. 15 T. 14 cwt. 83 lb. to ounces. 



Reduce 

11. 5 mi. 137 rd. 1 ft. to inches. 

12. 73 A. 15 sq. rd. 18 sq. yd. to sq. in, 

13. 19 rd. 4 yd. 2 ft. to feet. • : 

14. 7 cd. 5 cd. ft. to cubic feet. . 

15. 19 mi. 13 rd. to feet. 

16. 19 cd. 32 cu. ft. to cu. ft. 

17. 8 T. 3 cwt. 7 lb. to pounds. 

18. 1 yr^. 271 da. 45 min. to sec. ; 

19. 5 reams of paper to sheets. 

20. 75 lb. 8 oz. to pennyweights. 



174. Reduction of denominate numbers to higher de^ 
nominations. 

ILLUSTRATIVE EXAMPLE. 

Reduce 6749 pence to the higher denominations. 

soLunoH. Explanation. — First reduce the given denomina- 

12 ) 5749 tion (d.) to the next higher denomination (s.) as fol- 

20 ) 479 4- Id, lows: if 12d.=ls., there are as many shillings in 5749d. 

— — as 12d. are contained time» in 5749d., or 479s. and Id, 

£23 + 19s. remainder. 

Ans £23 19s Id Then reduce the obtained result (479s.) to the next 

higher denomination (£), as follows: if 20s. =£1, there 
are as many £'8 in 479s. as 20s. are contained times in 479s., or £23 and 1^ 
remainder. Hence, 5749d. equal £23 19s. Id, 

Rule.— I. Divide the given numher by the units of its de* 

nom^ination which equal 1 unit of the next higher denom^ 

ination, and reserve the rem^ainder, if any, a^ a part of the 
answer. 

173-174 
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II. Proceed in like ^manner ivith this cund each succeeding 
quatiewt until the required higher denomincUion is rectehrfk 

m. 2%e last quotient with the several remainders annexed 
unU be the answer, 

NoTS.-— In reducing to higher denominations, observe (1) that each successiye 
dimor should be of the same denomination as its dividend ; (2) that each remainder 
i^of, ^hft 9UD0 denomination as the. dividend trom which.it came ; (8^ that each 
quotient is of thd denomination that its divisor equals in the scale. 

EXAMPLES FOR PRACTICE. 



Bednce 
1. 31473 gi. to gallons. 
X 716 qt. to bashels. 
3.* 7318 sheets to reams. 
4. 5178 pt. to bnslieh. 
6. 3812718 min. to com. years. 

6. 78 years to scores. 

7. 17365 farthings to £'s. 
8« 5678 mills to dollars. 

9. 153812 oz.. Avoir., to tons. 



Reduce 

11. 17532 pence to £'b. 

12. 183712 in. to miles. 
13^ 4918 cu. It. to cords. 
14. 357182 sq. ft. to acres. 
16. 938713 ft. to rods. 

16. 1325173 sec. to days. 

17. 5273 pwt. to pounds, Troy. 

18. 57186 02., Avoir., to cwt. 

19. 37821 aq. yd. to acres. 



la 58376 gr. to pounds, Troy. [■ 20. 2016 lb.. Avoir., to lb., Troy. 

175. Reduction of denominate common fractions to in- 
tegers of lower denominations. 

ILLUSTRATIVE EXAMPLE. 

Beduce £| to integers of the lower denominations. 

7 

20 
__ Explanation. — Itule, ITB, is equally applicable to 

8 ) 140 ( 178. denominate fractions. Hence, reduce £| to the next lower 

g denomination (s) by muliplyin^ thenumerator (7) by d^s. and 

"TT dividing the product (140s.) by the denominator 8, (Note 4, 

^^ 105), obtaining 17 integral shillings and | of a shilling. 
^ In the same manner, reduce |s. to the Qext lower 

4 denomination (d) by multiplying the numerator (4) by 12d. 

■« 2 <^>>d dividing the product (48d.) by the denominator (8), ob- 
taining 6d. Answer 178. Qd, 



8.) 48 ( 6(1. 
48 
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£XAlMPL&8 »^OR JPRACTICE. 

Beduce to integerfi of lower denominations. 



1. { da. 


4. ^h\k. 


7. £tV. 


10. ^A. 


2. £f . 


5. f yr. ; 


8. -^ mi. 


ii. A T. 


3. Igal. 


6. f pk. # 


9. 1 lb., Troy. 


12. I yd. 



176. Reduction of denominate decimals to integers of 
lower denominattons. 



ILLUSTRATIVE EXA)VI1>LB. 

Reduce .475 of a year to integei-s of lower denominations. 



MiLDTIOS. 

.475 

12 

mo. 5.700 
30 

da. 21.0 



Explanation.— Applying Enle, iTBy reduce .476 yr. to Ite 
next lower denomination (mo.), obtaining 5.700 mo. Reserve the 
integral part of this product (5 mo.) as the first term of the 
Answer, and reduce the decimal part (.7 mo.) to the next lower 
denomination (da.), obtaining 21 da. An8» 5 mo. 21 da. 



EXAMPLES FOR PRACTICE. 



Reduce to integers of lower denominations. 



1. £.375. 
12. .1375 bu. 
3. .45 yr. 



4. .46875 gal. 
6. £.00625. 
6. .14225 yr. 



7. .875 lb., Troy. 

8. .15915625 T. 

9. .378125 A. 



177. Reduction of compound numbers to decimals of 
specified higher denominations. 



ILLUSTRATIVE EXAMPLE. 



Reduce 18s. 9d. to a decimal of a £. 



80ILUTI0V. 

12 ) 9.00 
• 20 ) 18.7500 
£.9375 

175— 17t 



Explanation. — Commencing with the lowest denomins^ 
tion (9d.X reduce it to the next higher denomination (s.) bf 
dividing it by 12d. (Note, 174), obtaining .75s. 

Prefix 18s. and similarly reduce the result (18. 75s.) to the 
next higher and specified denomination (£) by dividing it by 
20, obtaining £.9375. 
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EXAMPLES FOR PRACTICE. 



What decimal of 

1. A £ are 138. 9d.? 

2. An hour are 4 min. 30 sec. ? 

3. A yard are 2 ft. 3 in. ? 

4. A ton are 1 cwt. 20 lb.? 



What decimal of 
6. A day are 21 hr. 54 min.? 

6. A bushel are 3 pk. 5 qt. 1 pt. ? 

7. A £ are Is. 3d. ? 

8. A gallon are 1 qt. 1 pt. 2 gi. ? 



ADDITION OF COMPOUND NUMBERS. 



ILLUSTRATIVE EXAMPLE. 

178. Add £15 12s. 8d.; £7 6d.; and 15s. 7d. 

Explanation. — Arrange the addends so that their similar 
denominations shall fall in the same column. 

Beginning with the lowest denomination, add the column 
of pence, obtaining 2 Id., or Is. 9d. Write 9d. under the 
column of pence, and add Is. with the column of shillings, 
obtaiDing 288., or £1 8s. Write 8s. under the column of 
shillings, etc., etc. 



BOI.UnON. 




£ 


8. 


d. 


15 


12 


8 


. 7 





6 




15 


7 


£23 


8s. 


9d. 





• 


EXAMPLES FOR PRACTICE. 










(!•) 




(2.) 




(3.) 






£ 


s. d. 


far. 


lb. oz, pwt. gr. 


mi. rd. 


yd. 


ft. 


in. 


75 


5 8 


3 


5 9 12 9 


5 175 


3 


1 


8 


13 


16 5 


1 


13 4 16 8 


17 248 


4 


2 


6 


96 


8 11 


2 


41 6 8 15 


25 315 


1 


1 


11 


52 


13 9 


1 


71 11 18 22 


41 214 


3 


1 


7 


7 


2 4 


2 


56 7 13 19 


50 16 


2 


2 


9 


33 


18 8 


3 


72 8 14 16 


48 296 


4 


1 


5 



4. Add 5 gal. 3 qt. 1 pt. ; 7 gal. 2 qt. ; 2 qt. 1 pt. ; and 8 gal. 1 pt. 

6. An importer paid £375 8s. 6d. for an invoice of cutlery ; £251 
6s. 8d. for an invoice of files ; and £73 17s. 6d. for an invoice of 
saws. The charges for transportation amounted to £19 2s. 4d. What 
was the total cost of the goods in sterling money? 

6. Add 5 T. 13 cwt. 19 lb. 4 oz. ; 7 T. 18 cwt. 39 lb. 5 oz. ; 2 T. 
12 cwt. 78 lb. 11 oz.; and 5 T. 12 cwt. 94 lb. 7 oz. 

7. What is the sum of J bu., J pk., and \ qt.? 

177—178 



bu. 


pk. 


qt. 


8 


1 


6 


3 


2 


4 


4bu 


. 3pk 


. 2qt. 
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SUBTRACTION OfF COMPOUND NUMBERS. 

ILLUSTRATIVE EXAMPLE. 

179. Subtract 3 bu. 2 pk. 4 qt, from 8 bu. 1 pk. 6 qt. 

BOLunoa. Explanation. — ^Write the several denominations of the 

subtrahend under similar denominations of the minuend. 
Beginning with the lowest denomination, subtract 4 qt. 
from 6 qt.y obtaining 2 qt. Then, since 2 pk. cannot be 
subtracted from 1 pk., borrow 1 bu. or 4 pk., and 2 pk. 
from 1 + 4, or 5 pk., leaves 3 pk. Next subtract 3 bu. from 
8—1, or 7 bu., obtaining 4 bu. 

EXAMPLES FOR PRACTICE. 

1. A merchant sold 25 gal. 2 qt. 1 pt. 3 gi. of vinegar from a 
barrel containing 46 gal. 1 qt. 1 pt. 2 gi. What quantity remained ? 

2. A farmer engaged to deliver 15 T. 16 cwt. 75 lb. of hay, and 
subsequently delivered 9 T. 18 cwt. 34 lb. How much hay had he> 
yet to delivier ? 

3. An English merchant's sales for a year amounted to £15396 5s. 
8d. 2 far., and his purchases £18352 2s. 9d. 1 far. How much greater 
were his purchases than his sales ? 

180. To find the interval between two dates. 

ILLUSTRATIVE EXAMPLE. 

Find the interval between Sept. 25, 1863, and July 28, 1889. 

80LUTX0H. Explanation. — ^Write the later date, expressing the greater 

yr. mo. da. period, as the minuend, and the earlier date as the subtrahend. 
1889 7 28 Subtract asin 179. ■ 

1863 9 25 The minuend denotes the 1889th year of the Christian 

TI 77 7 era, the 7th month of the year, and the 28th day of the month. 

The subtrahend denotes the 1868d year of the Christian era, 
the 9th month of the year, and the 25th day of the month. 

Note. — In compound subtraction, it is usual to consider the borrowed month 
as equal to 80 days. 

EXAMPLES FOR PRACTICE. 

By compound subtraction find the interval between 

1. Feb. 3, 1875, and Aug. 1, 1883. 3. Jan. 25, 1815, and Sept. 3, 1836. 
a. June 7, 1853, and Mar. 11, 1881. 4. Mar. 3, 1848, and Mar. 2, 1861. 
179—180 
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By compound subtraotion find the intenral between 



§. Oot 15, 1S25, and Apr. 6, 188€. 

6. Nov. 3, 1849, and Aug. 15, 1880. 

7. Apr. 15, 1871, and Feb. 2, 1879. 



8. Deo. 5, 1843, and Jim. 19, 1847. 

9. Oct. 25, 1875, and Oct. 15, 1884. 
10. Mayl9,1807,andFeb.l3,1887. 



19 da., iiielfided part of Jan. 



18JL To find the number of days between two dates. 

ILLUSTRATIVE EXAMPLE. 

Find the number of days between Jan. 12, 1889, and May 16, 1889. 



KxPLANATioK.— The required interval 
includes the remainder of January (31— 12 
= 19 da.) ; the whole of the following 
months of February <28 da.); of March (81 
da.); of April (30 da.); and 16 days in May, 
amounting to 124 days. 



NoTB. — In finding the exact number of days, the first day of the interval is 
omitted and the last day counted. 

EXAMPLES FOR PRACTICE. 

Find the exact number of days between 



28 




in February. 




31 




in March. 




30 




in April. 




16 




included part of 


May. 


124 




in the interval. 





1. May 18, 1888, and Aug. 20, 1888. 

2. Oct. 13, 1888, and Mar. 7, 1889. 

3. Jan. 25, 1889, and Sept. 3, 1889. 

4. Nov. 16, 1888, and May 23, 1889. 
6. Dec. 25, 1887, and Apr. 9, 1889. 
6. Mar. 6, 1889, and Oct. 21, 1889. 



7. June 9, 1888, and Mar. 25, 1889. 

8. Feb. 13, 1888, and Nov. 8, 1888. 

9. Sept. 26, 1888,andAug.3, 1889. 

10. July 18, 1888, and Mar. 2, 1889. 

11. Apr. 10, 1889, and Oct. 1,1889. 

12. Sept. 15, 1888, and Dec. 3, 1889. 



MULTIPLICATION OF COMPOUND 

NUMBEIRS. 

ILLUSTRATIVE EXAMPLE. 

182. Multiply £15 98. 5d by 7. 

Explanation. — 7 times 5d. = 85d. = Ss. lid. Write 
lid. as a term of the product, and carry 2s. to the product 
of shillings. 

7 times Os. = 68s. plus ds. carried = 65s. =r £3 5s. Write 
5s. as the second term of the product, and carry £3 to the 
product of £'s. 



■OLUnOK. 

£15 98. 5d. 

7_ 

£108 5s. lid. 



(£15 X 7)-)- £3 to carry = £106, the last tsna of the product 
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EXAMPLES FOR PRACTICE. 



Multiply 

1. 17 bu. 2 pk. 5 qt. Ipt. by 8. 

2. 7 da. 18 hr. 35 min. 41 sec. by 6. 

3. 5 lb. 7 oz. 18 pwt. 13 gr. by 7. 
A. 9 gal. 1 qt. 1 pt. 3 gi. by 12. 



Multiply 
6. £25 14s. lOd. by 64 (8 x 8). 

6. 6 rd. 4 yd. 1 ft. by 42 <7 x 6). 

7. 3 yr. 175 da. by 317. 

8. £18 9s. 6d. by 73. 



9. What is the cost of 12 btttrek of viuegtfr, averaging 41 gal. 3 qt. 
1 pt. 3 gi. per Imrrel^ at 18 cents per gallon ? 

10. I paid 135 for 8 bbl. of chestnuts^ averaging 2 bu. 3 pk. 2 qt. 
per bbl. 9 and retailed them at 5 cents per pt. What was my gain ? 

11. In a certain voyage of 28 days, a vessel averaged 12 mi. 56 rd. 
4 yd. per hour. What was the total distance traversed ? 

12. The average weight of 37 barrels of pork is 197 lb. 8 oz. The 
full weight of each barrel should be 200 pounds. How much less 
than the required quantity of pork did the 37 barrels contain ? 



DIVISION OF COMPOUND NUMBERS. 
183. Division of compound numbers by abstract numbers. 

ILLUSTRATIVE EXAMPLE. 



Divide 275 bu. 2 pk. 4 qt. by 6. 

Explanation. — J of 275 bu. = 45 bu. and 
5 bu. over. Write 45 bu. as the first term of the 
quotient, and carry tfad remainder 5 bu. or '^ 
pk. to the next lower term of the dividend 



■oLunov. 
6 ) 275 bn. 2 pk. 4 qt. 

45 bu. 3pk. 6qt. 



(2 pk.), obtaining 22 pk. as the next partial dividend. 

\oi 22 pk. = 8 pk. and 4 pk. over. Write 8 pk. as the second term of the 
quotient, and oarry 4 pk. or 82 qt. to the next lower term of the dividend (4 qt.), 
obtaining 86 qt. as the next partial dividend. \ of 86 qt. = 6 qt, the third term 
of the quotient. 

EXAMPLES FOR PRACTICE. 

Divide 



Divide 

1. 117 lb. 2 oz. 16 pwt. by 8. 

2. £18 168. 9d. by 9. 

3. 96 bu. 3 pk. 2 qt. by 4. 

4. 131 yr. 13 hr. by 5. 
182-183 



6. 59^ 18' 30'' by 6. 

6. 8 T. 5 cwt. 8 lb. by 7. 

7. 76 mi. by 9. 

8. 37 gal. 3 qt. 1 pt. by 5. 
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D E NO MINA TE NUMBERS. 



9. Divide 385 yd. 2 ft. 8 in. by 41. 



SOLUnOH. 

41 > 385 yd. 2 ft. 8 in. ( 9 yd. 
369 

16 yd. remainder. 

41 ) 60 ( 1 ft. 
41 

9 ft. xemainder. 

41 ) 116 ( 2Jf in. 
82 

34 

41 



ExPLANATioK. — If the divisor is 
greater than 12 and not composite, it is 
usually more convenient to obtain the 
quotient by long division. 

885 yd. •4-41 = 9 yd. and a remainder 
of 16 yd. or 48 ft., to. which add 2 ft. in 
the dividend, obtaining 50 ft. as the next 
partial dividend. 

50 ft.-H41 = 1 ft., and a remainder 
of 9 ft. or 108 in., to which add 8 in. in 
the dividend, obtaining 116 in. as the 
next partial dividend. 

116 in. +41 =2Hin. 

Complete answer : 9 yd. 1 ft. 2ff in. 



Divide 

10. £718 178. 5d. by 325. 

11. 175 yr. 5 mo. 18 da. by 41. 



Divide 

12. 425 mi. 70 rd. 1 ft. by 19. 

13. 342 cd. 39 cu. ft. by 537. 



184. Division of one compound number by another. 

ILLUSTRATIVE EXAMPLE. 

Divide 8 bu. 5 qt. by 2 pk. 3 qt. 1 pt. 

SOLUTION. Explanation. — ^Reduce both divi- 

8 bu. 5 qt. = 522 pt. gor and dividend to simple denominate 

2 pk. 3 qt. 1 pt. = 39 pt. numbers of the lowest denomination 

522 pt. -^ 39 pt. = 13^5^ times, mentioned in either, that is, to pints, 

obtaining 6%2 pt. as the equivalent 
dividend and 39 pt. as the equivalent divisor. Then divide. 



EXAMPLES FOR PRACTICE. 

1. Divide £226 9s. 5d. by £17 8s. 5d. 

2. Divide 29 bn. 3 pk. 3 qt. by 5 bu. 3 pk. 7 qt. 

3. Divide £44 2s. by £1 lis. 6d. 

4. Divide 5 A. 140 sq. rd. 5 sq. yd. by 96 sq. in. 

5. Divide 3 mi. by 5 yd. 2 ft. 5 in. 

6. Divide 2 lb. 2 oz. 5 pwt. 16 gr. by 3 oz. 5 pwt. 17 gr. 
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REVIEVVT OF DENOMINATE NUMBERS. 

185. 1. Add £45 198. 6}d.; £234 4s. S^d.; £218 4s. 6d.; £45 
3s. 8d.; 13s. 7d.; £18 9s. 9id.; and £147 17s. 6d. 

2. What is the total cost of 15 tons of wheat at 11.20 per bushel 
and 75 centals of rye at 95^ per bushel ? 

3. How many forks averaging 2 oz. 9 pwt. each can be made from 

5 lb. 1 oz. 5 pwt. of silver ? 

4. A merchant retailed 57 gal. 3 qt. 1 pt. of wine at $1.25 per 
pint. How much did he receive for the quantity ? 

6. A farmer sold 3 loads of wheat containing respectively 1574, 
1643, and 1583 lb., at $1.32 per bushel. How much did he receive ? 

6. What is the cost of 3 hhd. of sugar containing respectively 

6 cwt. 5 lb., 5 cwt. 90 lb., and 6 cwt. 83 lb., at 7^ per pound? 

7. A farm laborer was employed on the morning of March 15, 
1884, at 45^ per day, Sundays and holidays included, and discharged 
on the evening of Jan. 18, 1885. What was the balance due him if 
he had previously drawn $75.30? 

8. A peddler bought 7 bushels of peanuts at $1.30 per bushel, and 
retailed them at 8^ per quart. What was his total gain ? 

9. A dealer bought 220 long tons of coal at $4.80 per ton, and 
sold it at $5.10 per short ton. What was his gain ? 

10. The American Civil War commenced April 11, 1861, and 
closed April 19, 1865. How long did it continue ? 

11. At $20 per ounce, what is the value of 24 gold rings, each 
weighing 10 pwt., and 4 gold bracelets, each weighing 3 oz. 16 pwt.? 

12. What quantity of potatoes will 145 A. yield, if the average per 
acre is 119 bu. 2 pk, 6 qt. ? 

13. A grocer sold 7 gal. 2 qt. 1 pt. of syrup daily for 25 days at 
the rate of 5^ per pint. How much did he receive for the syrup in 
the given time ? 

14. A man is engaged to work at $1.80 per day of 10 hours. What 
should be his week's wages, if on Monday he worked 8 hr. 15 min., 
on Tuesday 9 hr. 30 min., on Wednesday 5 hr., on Thursday 7 hr. 
45 min., on Friday 8 hr. 20 min., and on Saturday 6 hr. 20 min. ? 

16. What is the total cost of 9875 lb. coal at $4.80 per ton (of 
2000 lb.), 12360 lb. at $5.25 per ton, and 7240 lb. at $5.45 per ton? 
185 
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16. If 2 square miles of land be equally divided among 24 settlers, 
how much land will each receive ? 

17. A note drawn May 15, 1885, was nt>t paid until Jan. 5> 1886. 
How many days did it remain unpaid ? 

18. At 8^ yet quarts what is the cost of 5 \m. 1 pk. 3 qt. 1 pt. of 
beans P 

19. From a cask containing 42 gallons of water> 1 ^al. 3 qt. leak 
out daily. In what time will the cask be emptied ? 

20. If the average capacity per barrel is 2 bu. 2 pk. 7 qt., how 
many barrels will a farmer need to ship 230 bu. potatoes ? 

21. At $6.25 per barrd, how mu<ch should be paid for 4704 pounds 
of flour ? 

22. A lady paid £5 for 40 yd. linen. What did she pay per yard ? 

23. An apothecary paid 22^ per pound for 140 pounds. Avoir., of 
drugs, and sold the same at 80^ per pound, Troy. What was his gain ? 

_ _____ .^__ • 

24. What is the value ia TJ. S. money of 953 francs (France) ? 
26. Of £547 (England) ? 26. Of 35 crowns (Norway) ? 27. Of £78 
15s. (England) ? 28. Of 915.35 marks (Germany) ? 29. Of 4187.93 
roubles (Russia) ? 3a 79.18 yen (Japan) ? 81. Of 819.35 florins 
(Austria)? 32. Of 2193.22 lira (Italy) ? 

33. Reduce $419.78 to German marics. 34. 1675.40 to French 
francs. 36. $517.75 to Russian roubles. 36. $91.50 to Netherlands 
guilders. 37. $729.45 to Spanish peseta. 38. $1491.60 to Egyptian 
pounds. 39. $672.85 to £'s sterling. 40. $825.90 to Brazilian mil- 
reis. 41. $4981.35 to Mexican dollars. 



METRIC SYSTEM. 

186. The Metric System is a decimal system of weights and 
measures^ which has for its basis a certain unit of length called the 
meter. 

Rem. 1. — ^The meter is looo^ooo ff of the distance from the lequator to either 
pole. The length of the meter is 39.3T079 inches. 

Rem. 2. — The use of the metric system in the United States is limited to im- 
porters of foreign merchandise, the invoices of which are made out upon this system 
in most of the countries of Europe, in Mexico, the West Indies, the Central and 
South American States, etc. 
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187. The Piimary Units of the metric system \ire : 



KIND or MBABUIW. 

Measure of Length, - - - 

Measure of Capacity, - - 

Measure of Weight, - - - 

Land Measure, - - - - 
Ordinary Surface Measure, 

Ordinary Cubic Measure, - 

Wood Measure, - - - - 



FBIXABT USIT. 


FBONUXCIATION. 


Meter, - - - 


- (mee'ter). 


Liter J - - - 


- (lee'ter). 


Oram, - - - 


- (gram). 


Ar, 


- (air). 


Square Meter, 


- (square mee'ter).. 


Cubic Meter, - 


- (cubic mee'ter). 


Ster, - - - 


- (stair). 



188. Higher Denominations than the above primary units are 
denoted, by prefixing the f oUpwing Greek numerals : deka (10 primary 
units) ; hehto (100 prinuury unite) ; hih (1000 primary units) ; myria 
(lOQOO primary units). 

189. l^ower Denominations than the primary units are de- 
noted by prefixing the following Latin numerals : deci (^ of a primary 
unit) ; centi (^^ of a primary unit) ; milli (yaVir ^* ^ primary unit). 

Rem. 1. — ^Tfae aboYe numeral prefixes indicate the decimal value of the derivar 
tive units as compared with the primary units. Thus, 5 millimeters denote .005 
of a meter ; 18- centigrams denote .18 of a gram ; 9 deciliters, .9 of a liter ; 35 hek- 
toliters, 2500 liters ; 13 kilometers, 13000 meters ; 5 dekasters, 50 sters ; etc., etc. 

Rem. 2. — Hetrio quantities other than surfaces or solids are written and read, 
like other decimals, on a scale of 10, each denomination being allotted one place. 
in square measure, however, denominations are expressed on a scale of 100, and in 
cnhie measure on a scale of 1000^; hence, each denomination of square measure 
must have two places of figures, and of cubic measure three, places. 

190. The following equivalents are such as have been established 
by Act of Congress. In the United States, reductions from the metric 
system to the common system, or the reverae, mu^t be made in accord- 
ance therewith, to be legal. 



EQUIVALENTS OF LINEAR MEASURE. 



1 inch = 2.54 centimeters. 
1 foot = .8048 of a meter. 
1 yard = .9144 of a meter. 
1 rod = 5.029 meters. 
1 mile = 1.0098 kilometers. 



1 centimeter 
1 decimeter 
1 meter 
1 dekameter 
1 kilometer 



.8987 of an inch. 
.828 of a foot 
1.0986 yards. 
1.9884 rods. 
.62187 of a mile. 
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EQUIVALENTS OF SQUARE MEASURE. 



1 sq. inch 
1 sq. foot 
1 sq. yard 
1 sq. rod 
1 acre 
1 sq. mile 



6.452 sq. centimeters. 
.0929 of a sq. meter. 
.8361 of a sq. meter. 
25.293 sq. meters, 
40.47 ars. 
259 hektars. 



1 sq. centimeter 

1 sq. decimeter 

1 sq. meter 

1 ar 

1 hektar 

1 sq. kilometer 



.155 of a sq. inch. 
.1076 of a sq. foot. 
1.196 sq. yards. 
3.954 sq. rods. 
2.471 acres. 
.8861 of a sq. mile. 



EQUIVALENTS OF CUBIC MEASURE. 



1 cu. inch 
1 cu foot 
1 cu. yard 
1 cord 



16.387 cu. centimeters. 
28.317 cu. decimeters. 
.7645 of a cu. meter. 
3.624 sters. 



1 cu. centimeter 
1 cu. decimeter - 
1 cu. meter 
1 ster 



.061 of a cu. inch. 
.0353 of a cu. foot. 
1.308 cu. yards. 
.2759 of a cord. 



EQUIVALENTS OF CAPACITY. 



1 liquid quart = .9463 of a liter. 


1 liter = 1.0567 liquid quarts. 


1 dry quart = l.iOl liters. 


1 liter = .908 of a dry quart. 


1 liquid gallon = .3785 of a dekaliter. 


1 dekaliter = 2.6417 liquid gallons. 


1 peck = .881 of a dekaliter. 


1 dekaliter = 1.135 pecks. 


1 bushel = .3524 hektoliters. 


1 hektoliter = 2.8375 bushels. 



EQUIVALENTS OF ^VEIGHT. 



1 ounce, Avoir. 
1 ounce, Troy 
1 pound, Avoir. : 
1 pound, Troy 
1 grain, Troy 
1 ton (of 2000 lb.): 



28.35 grams. 
31.104 grams. 
.4536 of a kilogram. 
.3732 of a kilogram. 
.0648 of a gram. 
.9072 of a tonneau. 



1 gram 
1 gram 
1 gram 
1 kilogram 
1 kilogram 
1 tonneau 



.03527 of an ounce, Avoir. 
.03215 of an ounce, Troy. 
15.482 grains, Troy. 
2.2046 pounds, Avoir. 
2.679 pounds, Troy. 
1.1023 tons (of 2000 lb.). 



191. Reductions from the common system to the metric, or the 

reverse, are effected by the use of the above table of equivalents. 

f 
Thus, to find how many sters equal 75 cords of wood, refer to the equivalents 

of cubic measure to find how many sters equal 1 cord (3.624 sters), and 75 cords 

must equal 75 times 3.624 sters, or 271.8 sters. 

Eeduce 

1. 385.25 ars to acres. 

2. 375 hektoliters to bushels. 



3. 153 kilometers to miles. 



Eeduce 

4. 483 dekaliters to gallons. 

5. 75.5 kilograms to lb.. Avoir. 

6. 157.75 hektars to acres. 
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Beduce 

7. 27.5 centimeters to inches. 

8. 87 yards of cloth to meters. 

9. 187 cords of wood to sters. 
10. 157.35 acres of land to ars. 



Eeduce 

11. 173 gallons to dekaliters. 

12. 3 ounces of gold to grams. 

13. 187 bushels to hektoliters. 

14. 845 cu. yd. to cubic meters. 

16. What is the cost of 34.5 kilos of sugar at 14^ per kilo ? 

16. What is the value in U. S. money of 364.625 meters of cloth, 
invoiced at 8.40 francs per meter ? 

17. A merchant imported 10000 dekaliters of wine at 62 fr. per 
dekaliter, and sold the same at $4.75 per gal. What was his gain? 

18. Find the cost of 24 dekaliters of peaches at 40^ per peck. 

19. An importer mixed 18 liters of wine costing 1.75 francs per 
liter with 15 liters costing 2.15 francs per liter, and sold the entire 
mixture at 11.75 per gallon. Did he gain or lose, and how much ? 

20. What is the total cost in TI. S. money of the following: 52.75 M. 
of cloth bought at 3.20 fr. per M. ; 28,375 M. at 4.75 fr. per M. ; 
91.85 dm. at 6.50 fr. per M. ; and 325 Dm. at 8.70 fr. per M. ? 



SURFACE MEASUREMENTS. 

193. A Sur&oe is the outside of a solid or body. It can there- 
fore contain only two of the three dimensions of a body, its depth or 
thickness not being considered. 

A flat surface is called a plane surface, or simply, a plane. To discover if any 
surface is a plane, place the straight edge of a ruler upon it in many directions. 
If all parts of the edge touch the surface^ it is a plane. 

193. A Reotangulax Surf^e is a plane surface of four sides, 
each of which is straight, and perpendicular to its adjacent sides. 

The opposite sides of a rectangular surface are equal to each other. 

194. A Sq,tiare is a rectangular surface having all of its sides 
equal in length. 

A square inch is a rectangular surface, ecbch side of which is one inch in length ; 
a square foot is a rectangular surface each side of which is one foot ; etc. 

195. The Area of a rectangular surface is the number of square 
units which it contains. 

191—195 



lis 



8URFACR MXAaURBKKHTS. 



Rem. — ^In obtaining aseas, the most oonyenient unit of measure is a square, 
each side of which is a unit of the lowest denomiaatioa in either of the two given 
dimensions. Hence, to find the area of a rectangular surHace 8 ft. long and 5 ft. 
wide, the measuring unit will be 1 sq. ft. Having selected the measuring unit, 
the area is found as follows: 



8 feet kmiif. 
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FiouRS 3. FiQ. 8. 

5 square feet x 8 == 40 square feet, area of Fig. 3. 

Fig. 1 is the measuring squave^ which is 1 ft. long and 1 ft wide, and there* 
fore represents 1 sq. ft. In Fig. 2 are 5 such squares, and hence it represents 5 sq. 
ft. In Fig. 3 are 8 rows of measuring squares, each row containing as many meas- 
uring squares as Fig. 2, and it must therefore represent 8 times 5 sq. ft., or 40 
sq. ft. 

196« To find thft. area of a rectangular surfiftce. 

ILLUSTRATIVE EXAMPLE. 

How many square yards are in a sidewalk 48 ft. long and 11 ft. 
4 in. wide ? 



BOLUnOS. 

11 ft. 4 in. = m ft. 

48 sq, ft. )^ Hi = 544 sq. ft. 

544 -5- 9 = 60f sq, yd. 



BxpLAiTATtov. — A sidewalk 48 ft. long 
and* 1 ft. wide contains 48 sq. ft. Hencei 
a sidewalk 48 ft. long and 11^ ft. wide must 
contain tlf times 48 sq» ft., or 544 sq^ ft., 
which ueduced to sq. yd. equal dOf. 



Length ^ 

.|* Breadth 

Area ^ 



GBXERAL FOBMULA. 

DiBBcnoK. — If any two of the three tenns of 
this formula are giyen, perform the operation indi- 
cated by the sign between them, and the result will be 
the third term. 



Rem. — Before applying the General Formula, see that the length and breadth, 
if given, are expressed in the same linear units ; and if the area and one dimension 
are giyen, that the area is expressed in square units and the given dimension in 
linear units of the same denomination. 
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EXAMPLES FOR PRACTICE. 

1. How many acres are contained in a rectangular field 847 yards 
long and 240 yards wide ? 

2. How many square yards are in the walls of a room 24 ft. long, 
18 ft. wide, and 12 ft. high ? 

3. How many square feet are in the surface of a box 4 ft. long, 
3 ft. 9 in. wide, and 2 ft. high ? 

4. How many square feet are in the floor of a room 27 ft. 6 in. 
long and 13 ft. 7 in. wide ? 

6. A street {• of a mile long wae paved at a cost of 45 cents per 
square foot. What was the cost of paving if the street was 40 ft. wide? 

6. How much will it cost to plaster the ceiling of a room 36 ft. 
long and 27 ft wide, at 23 cents per square yard ? 

7. At 157.26 per 100 sq. ft., how much will it cost to tin the roof of 
a house 45 ft. long, and which measures 23 ft from each eave to the 
ridge ? 

8. A blackboard 8 ft. 6 in. long and 3 ft. wide was bought at 65 
cents per square foot. Whjit was the cost ? 

9. U a rectangular field containing 30 acres is 40 rods wide, what 
is its length ? 

MLvmnr. Explanation. — A field 4© rd. wide and 1 

Q^ AQftA A ^^ ^^°& contains 40 sq. rd. ; therefore to con- 

•JU acres — 4»UU sq. ra. ^^ ^ ^^ or 4800 sq. rd., it nmst be as 

4800-5-40 = 120 rd., length, n^^ny times 1 rd. long as 4800 s^ rd. aw 

times 40 sq. rd., or 120 rd. long. 

10. If a blackboard contains 36 sq. ft. and is 3 ft. wide, what is 
its length ? 

11. If a rectangular field of wheat contains 391 acres, and its length 
is 85 chains, what is its width ? 

12. A farmer raised 1575 bushds of wheat in a rectangular field 
which averaged 25 bushels to the acre. If the field was 112 rods 
long, what was its width ? 

13. A rectangular piece of land contains 11520 acres, and its length 
b 15840 yards. What is its width ? 

14. If the area of a floor is 48 sq. yd. 5 sq. ft., and its breadth is 
7 yd. 2 ft., what is its length ? 

16. A plasterer whose price was Zh^ per sq. yd., charged 18 for 

8 
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plastering the ceiling of a room 16 ft. wide. "What was the length of 
the room ? . 

16. If a rectangular field which contains 67 A. 155 P. is 175 rods, 
long, what is its width ? 

17. What is the length of a blackboard which contains 9 sq. yd. 5 
sq. ft. 36 sq. in., if its breadth is 3 ft. 9 in.? 

> • • * 

197. To find the quantity of material to cover a giv^en 
surface. « 

illOstrative example. 

Allowing nothing for waste, how many yards of carpet 30 in. wide 
are? required to cover a floor 17 ft. 6 in. long and 16 ft. 6 in. wide ? 

BOLtorioH. Explanation. — 1 yard of 

17^ X l^ = 288J sq. ft., area of floor. carpet of the given width can 

3 X 2^ = 7J sq. ft., area of 1 yd. of carpet, cover only 7i sq. ft. of the 

288|-r-7i = 38i yd., length of carpet. floor; hence, to cover the en* 

tire surface of the floor, the 
length of the carpet must be as many times 1 yard as the area -of the floor (288f 
sq. ft.) is times the area of 1 yard of carpet (7^ sq. ft.), or 88^ yards. 

RiTLE. — Divide the area of the floor hy the area of one lyard 
of the given material. The quotient will he the niirnUer of 
yards of material. • ^ 



f *• 



Note 1. — To find the number of stones, bricks* shingles, etc., to cover a given 
surface, divide the area of the surface to he covered hy the exposed area of one unit 
of the given material. 

Note 2* — With this class of problems, the area of 1 yard, 1 shingle, 1 .brick, 
etc., is the concrete fa^ctor of Gen'l Formula II., &^ ; the number of yards, 
shingles, bricks, etc., is the abstract factor; and the area of the surface to be 
covered is the product, 

EXAMPLES Js-OR PRACTICE. 

Allowing nothing for waste, how many yards of carpet are required 

1. -For a room 16 ft. long- and 14 ft. wide ; carpet 30 in. wid^e ? 

2. For a room 20 ft. 3 in. by 18 ft. 6 in. ; carpet 1 yd. wide ? 

3; For a room 30 ft. 5 iir. by 24 ft. 8 in.; carpet 2 ft. 4 in. wide ? 
4. What is the cost of carpeting a room 24 ft. 3 in. long and 18 ft. 
8 in. wide ; carpet 28 in. wide and $1.25 per yard? 
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6. How many bricks 8 in. long and 4 in. wide are necessary to 
cover a sidewalk 34 ft. 4 in. long and 14 ft. 3 in. wide ? 

• 6.. How many flagstones 20 in. long and 16 in. wide will pave a 
yard 57 ft. 11 in. long and 10 ft. 8 in. wide? 

7. Making no allowance for waste, how many shingles 4 in. wide 
iftre required to cover the roof of a house 36 ft. long and measuring 20 
ft. from each eave to the ridge, if only 6 inches of the length of the 
shingles are exposed to the weather ? 

8. How many sod0 10 in. long and 8 in. wide are required to turf 
a plat of ground 28 ft. 4 in. long and 22 ft. 4 in. wide ? 

9. How many, yards of carpet are required to cover the floor of a 
room 22 ft. 1 in. loa^ and 18 ft. 9 in* wide, if the'^widtji of the carpet 
is 27 inr, and the stri|)s are laid cirosswise ? 



BOLUTKnr^ Explanation. — Since^ the strips 

(22 ft.fl ln.)-^27 in. i= 9|f strips, or are to be laid crosswise (paraUel to 

practically 10 strips. the less dimension), divide.the length 

(18 ft. V in.) X 10 = 62 yd. 1 ft. 6 in. ^^ *^e room (22 ft. Lin.) by the width 

' of the carpet (27 in.) to And ^he num- 

ber of strips (practically 10 strips), the excess of the 10th strjp (5 in.) being either 
turned under in laying,- or cut off before laying. 

As the carpet i^ to be laid crosswise, the length of each strip must be the same 
as the less dimensdon , (18 ft. in.). Hence, multiply the length of each strip (18 
ft. 9 in.) by the number of strips (10) to find the number of yards to be purchased. 

If the design of the carpet is such as to involve no loss in match- 
ing, how many yards must be purchased to cover the floor of a room 

10. 18 ft. 6 in. by 15 ft! 3^ in.; carpet 32 in. wide, laid lengthwise? 

11. 31 ft. 8 in. by 25 ft. 2 yq,.\ carpet 28 in. wide, laid crosswise ? 

12. I wish to carpet a room 20 ft. long by 18 ft. wide with carpet- 
ing 2 K. 6 m.'wide. At '12. 2o per yard, how mudi shall I save by 
laying the carpet crosswise "instead of lengthwise ? 

MEASUREMENT OF VOLUMES. 

198. A Rectangular Volume is one which is bounded by six 
rectangular surfaces (193). 

All rectangular volutnes have three dimenaion?:' length, breadth, and thickness. 

' "199. A Cube is a rectangular volume which Is bounded by six 
equal squares, csilled faces. All the edges of a cube are of equal length. 
'197—199 
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A cubic inch is a cube each edge of which is one inch in length; a cubic foot 
is a cabe each edge of whidi is one fdot in length; etc. 

200. The Contents or Tblome of a rectangular solid is the 
number of cubic units which it contains. 

Rem. — ^In obtaining rolames, the most oonyenient unit of measure is a cube 
each edge of which is a unit of the lowest denomination in any of the three giyen 
dimensions. Hence, to find the volume of a rectangular solid which is 6 ft. long, 
4 ft. wide, and 8 ft. deep, the measuring unit will be 1 cu. ft. After delcicting the 
measuring unit, the required volume is found as follows : 




1x1x1=51 cu. ft 
4 X 3 X 6 = 72 cu. ft., contents of Fig. 4 

Fig. 1 is the measuring cube, which is 1 ft. long, 1 ft. wide> and 
1 ft. deep, and therefore represents 1 cu. ft. In Fig. 2, which repre- 
sents the upper tier of Fig. 3, are 4 such cubes, and hence it repre- 
sents 4 cu. ft. In Fig. 3^, which represents an end section of Fig. 4, 
are 3 tiers equal to Fig. 2, and hence it represents 3 times 4, or 12 cu. 
ft. In Fig. 4 ai^ 6 sections equal to Fig. 3, and hence it represents 
6 times 12, or 72 cu. ft. 

ILLUSTRATIVE EXAMlPLB. 

What is the charge for freight upon a box 3 ft. 8 xA, Iong> 3 ft. 
in. wide, and 2 ft. 3 in. hig^, at 8j^ per cubic foot ? 



majamcm. !Q^LA|(f TipN.-r-Tbe Tolume of the 

3| CU. ft. X 31 X 21 = 28| CU. ft. ^^^ equal' to the continued product 

S^Xm=- •2.81. -4a^^. ^^ ^^,^^^^ dimensions (Rem. 200), 

'^ • . ■ ^ or 28J CU. ft. Hence, multiply the 

freight per cu. ft. (8^) by the number of cu. ft. (38}), 



One Dimension K Gisxer^l Vo&uvj^. 

■^ ^ Remark, — If necessary, reduce 

j Product of two the given dimensions to linear units, 

( dlinenswns. ^^ ^he volume to cubic units of 

^*/^ the same denomination, before ap- 

Volume ^ plying the formula. 

V 

EXAMPLES FOR PRACTICE. 

1. How many cubic feet of air are in a room 18 ft. long, 16 ft. 
wide, and 10 ft. 6 in. high ? 

2. How many cubic yards of stone axe in a pile 15 ft. long, 12 ft. 
wide, and 9 ft. high ? 

3. What is the cost of digging a cellar 30 ft. long, 18 ft. wide, and 
12 ft. deep, at 32 cents per cubic yard ? 

4. How much should be paid for a pile of wood 32 ft. long, 4 ft. 
wide, and 5 it. high, at $6.50 per cord? 

6. What is the weight of a square piece of timber 28 ft. long, 15 
in. thick, and 15 in. wide, at 45 pounds per cubic foot ? 

6. Find the cost of removing a rectangular embankment of earth 
22 ft. 9 in. long, 8 ft. 6 in wide, and 8 ft. high^ at 54^ per cvi. yd. 

7. What is the cost of a pile of wood 18 ft. long, 4 ft. wide, and 6 
ft. high, at $6.80 per cord ? 

8. A roctaogular volume 7 ft. long and 5 ft. wide contained 140 
en. ft. Wbi»t waa it«f height ? 

soLUTnMr. Explanation. — ^A rectangular volume 7 ft. 

-\Ac\,j^M >^K\ ^ A*\ !<>"&♦ 5 ft. wide, and 1 ft. high, contains 35 cu. ft. ; 

' ^ / "T- . hence a rectangular volume 7 ft. long and 5 ft. 

wide to contain 140 cu. ft. must be as many times 1 ft high as 140 cu. ft. is times 

35 cu. ft., or 4 ft. high. 

9. A room 30 ft. }ong and 25 ft. wide contains 7125 cu. ft. What 
is its height ? 

XO. What must be the height of a pile of wood 32 ft. long and 6 ft. 
wide, to contain 9 cords ? 

11. A contractor agreed to dig a cellar 18 ft. long and 15 ft, wide 
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at 65^ per cu. yd., and received therefor 145. 5t). What was the 
depth of the cellar ^ ' 

12. What must be the height of wagon-body 10 ft. long and 4 ft. 
wide, that its contents n^y be 60 cu. ft. ? . 

13. A man excavated a cellar 18 ft. 6 in: long and 15 ft. 3 in. wide, 
taking out 64 cu. yd. 11 cu. ft. 1332 cu. in. of earth. How deep was 
the cellar dug ? 

14. What is the height of a rectangular embankment 18 ft. 9 in. 
long, 5 ft. 1 in. wide, and containing 28 cu. yd. 6 cu. ft. 864 cu. in.? 

16. I bought a pile of wood 24 ft. long and 4 ft. wide for 128.50. 
If the price per cord was 14.75, how high was the pile P 

BOARD MEASURE. 

201. Board Measiire is used in measuring boards or planks, 
scantling, joists, and other sawed timber. The unit of board measure 
is the Board Foot. 

202. A Board Foot is 1 ft. long, 1 ft. wide, and 1 in. thick ; 
9,nd hence is 1 sq.. ft. of the /(ice of a board 1 in. thick. A board foot 
is one-twelfth of a cubic foot. 

Thus, a board 8 ft. long, 2 ft. wide, and 1 in. thick, contains 16 board feet, 
If the board had been 1\ in. thick, it would have been 1 J times 16, or 24 board feet ; 
If 2 in. thick, 2 times 16, or 32 board feet, etc. 

203. The Average Width of a regularly tapering board.is found 
by taking one-half the sum of the width of its two ends/ or by meas- 
uring the width of the board midway between its two ends. 

Thus, if the width of one end of a tapering board is 12 in. and the Width of 
the other end 8 in., the average width is. one-half of (8 + 12), or 10 in. , 

204. To find the number of board feet iq a board. 

ILLUSTRATIVE EXAMPLE. 

How many board feet in a plank 20 ft. long, 9 in. wide, and 2 in. 
thick ? 

Solution. — A board which is 1 ft. long and 9 in. wide contains f of a board 
foot ; and if 20 ft. long contains 20 times } of a board foot, or 15 board feet. 
Hence; ft 2-in. plcmh- mirst contain ^ times 15, or 30 bowrd feet. 
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BuLE. — I. Multiply the length in feet hy the width in feet, 
Or^ .■ •; •'- 

II. Multiply the length in feet hy the width in inches, and 
divide the product hy 12. 

Note. — ^If moceitljaii 1 in. thick, multiply the result obtained by the rule by 
the thickness in inchesL 

EXAMPLES FOR PRACTICE. 

Find tli6 number of board feet in a board or plank which is 





Long^ 


. Widfi, 


Thick. 




Long, 


Wide. 


Thick. 


I. 


18 ft. ): 


7, in. 


1 • in. 


6. 


20 ft. 


10 i^. 


2^ in. 


2. 


20 ft. 


Sin. 


1 in. 


7. 


18 ft. 


1 ft. 2 in. 


3 in. 


3. 


16 ft. 


10 in. ' 

a 


IJin. 


8. 


16 ft. 


1 ft. 3 in. 


2 in, 


4. 


15 ft. 


; '9 in. 


2 in. 


9. 


15 ft. 


1 ft. 6 in. 


3 in. 


6» 


18 ft. 


11 in. 


2 in. 


10. 


12 ft. 


2 ft. 1 in. 


li" in. 



11. What is the' 6ost of 15 joists, each 20 ft. long, 9 in. wide, and 
3 in. thick, at $2.75 per hundred feet ? 

12; What is the cost of seven 2-in. planks, each 18 ft. long, and 
their widths respectively 5 in., 7 in., 6 in., 9 in., 8 in., 11 in., and 10 
in., at $2.50 per hundred feet? "' 

13. What is the cost of a lot of boards 16 ft. long, and the united 
width of which is 58 ft. 6 in., at $23.50 per thousand feet.^ 

14. How many board feet in a regularly tapering 2-in. plank 16 ft. 
long, 11 in. wide at one end and 7 in. wide at the other (203)? 

16. What is the cost of 18 2-in. planks, each 16 ft. long, 8 in. wide 
at one end and 10 in. wide at the other, at $3.40 per hundrM feet? 

STONE-W^ORK. 

305. Stone-work is usually estimated in perches of 24| cu. ft., 
of which 22 cu. ft. is allowed for the stone, and the remaining 2f cu. 
ft. for mortar and filling. 

Rem. 1. — In estimatiixg the quantity of stone to be used, allowance should be 
made for doors, windows, and other openings; but in estimating stone-z^^orA;, no 
allowance is usually made for openings less than 3 feet wide. 

Rem. 2. — ^The length of walls of stone is found by taking the girth or gross 
outside measurement. This practically allows double measurement of the corners, 
since the comers are more difficult to build. 
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ILLUSTRATIVE EXAMPLE. 

At 13. 86 per perch, what is the cost of erecting the stone walls 
of a church which is 45 ft. long by 36 ft. wide, the walls being 24 ft. 
high and 2 ft. 3 in. thick, allowing for 6 windows, each 5 ft. wide by 
12 ft. high, and for two doors, each 6 ft. wide and 9 ft. high ? 

^ooFrum. Explanation.— Twice the 

(45 + 36) X 2 = 162 ft., girth. sum of the length (45 ft.) and 

162 X 24 X 2^ = 8748 cu. ft., grpss. ^*>e width (36 ft.), or 162 ft.. 

5 X 12 X 2} X 6 = 810 cu. ft. , windows. ^^^ the girth or outside meas- 

ft a 010 ctAc, *. J urement of the walls. The 

9.x 6 X 2i X 2 = 243 CU. ft., doors. ^^^,^^^ ^ro^^^i^ot t^ girth 

8748— (810 -f 243) = 7695 cu, ft,, net. (i62 ft.) x the height (24 ft.) x 
7695-5-24J*= 310|f perches. the thickness (2J ft.), gr 8748 

$3.85 X 310|f = $1197, cost. cu. ft, gives the gross splidity. 

from which should be deducted 
the solidity of the 6 windows (810 cu. ft.) and of the two doors (243 cu. ft.) to obtain 
the net solidity (7695 cu. ft.). Divide 7695 by 24( to obtain the net solidity in 
perches (310^{). Multiply the price per perch ($3.85) by the number of perches 
(810H) to find the cost. 

EuLE. — Find the number of cubic feet of mcbsonry by {SOO^ 
divide the result by 24*75, and the quotient udll denote perches^ 

EXAMPLES FOR PRACTICE. 

1. What is the cost of the stone foundation of a house which is 
30 ft. long and 20 ft. wide^ the foundation being 6 ft. high and 2 ft. 
thick, at $7.30 per perch ? 

2. I contracted with a mason to build the stone foundation of a 
house 36 ft. long by 30 ft. wide, at $3.25 per perch, and paid him 
$100.80 for the job. If the foundation, was 2 tU thick^ what was its 
height ? 

3. At $5.75 per perch, what is the cost of erecting the stone walls 
of a house 36 ft. long by 24 ft. wide, the walls being 30 ft. high and 
2 ft. 6 in. thick, allowing for 8 windows, each 4 ft. wide and 6 ft. 
high, for 1 door 5 ft. wide and 8 ft. high, and 2 doors, each 4 ft. 
wide and 7 ft. high ? 

4. A sea-wall 396 ft. long and 3 ft. thick cost $2268, at $5.25 per 
perch. What was the height of the wall ? 

209 
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BRICK-WORK. 

206« Briok-work is usually esti^iated by the thousand bricks. 

Rem. 1. — In measuring brick-work, allowance should be made for doors, win- 
dows, or other openings; ai^d for comers, since, unlike stone- work, only the net 
length of the walls is taken. 

Rem. 2. — The net length of the walls is obtained by deducting four times the 
thickness of the walls from the gross outside measurement. 

Rem. 3.->-The dimensions of an ordinary brick are 8 in. x 4 in. x 2 in. ; of Balti- 
more and Philadelphia bricks, 8} in. x 4^ in. x 2f in.; of Maine bricks, 7^ in. x 3f 
in. X 2} in. ; of North River bricks, 8 in. x 3^ in. x 2^ in. ; and of Milwaukee bricks, 
8jt in. X 4} in. X 2| in. 

ILLUSTRATIVE EXAMPLE. 

How many ordinary bricks are required for the walls of a house 60 
Jt. deep, 36 ft. high, and 24 ft. front, if 240 square feet of the sur- 
face of the walls are allowed for windows and doors and ^ of an inch 
for mortar, the walls being 3 bricks thick ? 

8-f i = 8J in., length of brick and mortar. 

2-f J = 2J^ in., thickness of brick and mortar, 

8J X 3^ = 18^ sq. in., exposed surface per brick. 

144-2-18^ = 7||, exposed bricks per sq. ft. of wall. 

7|f X 3 = 23^, total number of bricks per sq. ft. of wall. 

(60-f 24) x2 = 168 ft., outside girth of wall. 

(4x3)+| = 12 J in., thiokness of walls, including 2 inner joints. 

12^ X 4 = 50 in., or 4J- ft., deduction for corjiers. 

168— 4| = 163| ft., net length of walls. 

{163| X 36)— 240 == 5658 sq. ft., net surface of walla. 

6658 X 23^ = 131677^ bricks, the answer. 

EuLE. — ^I. Add \ of an inch to the length and thickness of 
the trick, and muUiply the two results to find the exposed sur- 
fa4^ of 1 outside trick. 

II. Divide 144 ^V ^^^ exposed surface of 1 trick, to find the 
nurnber of outside tricks per square foot of wall. 

III. The continued product of the number of outside bricks 
206 
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per square foot of wall x the nwniber of bricks in the thickness 
of tJie walls X the number of square feet in the surfa^ce of the 
walls, will give the tcftalyiuinttf of bricks.' 

EXAMPLES FOR PRACTICE^ 

1. The walls of a warehouse built of Baltimore bricks, are 3 bricks 
thick, 60 ft. high, 50 ft. front, and 200 ft. deep; How many bricks 
^oes the warehouse contain, if 675 s:^uare feet are allowed for doors 
and windows ? 

2. How many Milwaukee bricks are required for the walls of a 
building 40 ft. front, 75 ft. deep, 60 ft. high, and 3 bricks thick, 
allowing for. 20 windows, each 6 J ft. high and 4 ft. wide, and for 4 
doors, each 8 feet high and 3| feet wide ? ... 

3. How many North River bricks are required to build a house 40 
ft. front, 75 ft. deep, 60 ft. high, 3 bricks thicfe, and with gables 12 
ft. high at the front and rear, allowing 1250 sq. ft. for openings ? 

r 

Rem. — The surface of a gable is found by multiplying the length of the wall 
upon which the gable is built by one-Kcdf lYiQ height of the gable above the wall. 

MEASUREMENT OF CAPACITIES. 

307. Measnrement of Capacities, as here treated, will em- 
brace the measurement of granaries, bins, boxes, cisterns, tanks, etc. 

Rem. 1. — Stricken Measure mems the measuring vessel even full, and stricken 
off by a rul6 or -striker. Grains, seeds, berries, etc., are sold by stricken measure. 
The standard bushel when stricken contains 2150.42 cubic inches. 

. Rem. ^.--Heape(jL Measure weans the contents of the measuring vessel heaped 
in the form of a cone. Corn in the ear, large fruits and vegetables, coal, lime, 
and other bulky articles are sold by heaped measure. The standard bushel when 
heaped contains 2747.71 + cubic inches. It is customary to allow 5 stricken bushels 
for 4 heaped ones. 

Rem, 3. — The gallon, dry measure (J pk.), contains 268.8 cu. in., and the, gal- 
lon, liquid measure, 231 cu. in. 
' ■ ' . ■ ' ' ' 

ILLUSTRATIVE EXAMPLE. 

A rectangular bin is 8 ft. long, 6 ft. wide, and 4 ft. deep. How 
niany bushels of rye will it hold ? 

S0LUTION.--8 X 6 X 4 = 192 cu. ft; 1728x192 = 331776, the contents of the 
bin in cubic inches. 331776-Ct.2150.42 = 154284+ stricken bushels. 
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EuLE.-^i)ii;w?e the contetits of the bin in cubic inches by 
8130.4^ to' find bushels stricken rneasure; or by 27Ji7,71 to 
fifid bushels heapedmedsurei 

. Note. — A sufficiently close approximation for practical purposes may be ob- 
tained by multiplying the contents of the bin in cubic feet by .8 to find strioken 
bushels, or by .63 to find heaped bushels. 

EXAMPLES FOR PRACTICE. 

• 1. How many bushels of wheat will exactly fill a rectangular, bin 9 
ft. 6 in. long, 4 ft. 8 in. wide, and 3 ft. 9 in.' high ? 

2. A rectangular bin is 10 ft, long, 5 ft. wide, and 3 ft. 6 in. deep. 
How many bushels of turnips will it hold ? 

'- 3. How many bushels of apples can be stored in a rectangular box 
4 ft. long, 3 ft. wide, and 2 ft. 6 in. deep? , , . , 

4. A wagon-body is 10 ft. long, 4 ft. wide, and 18 in. deep. How 
iiiany bushels of shelled com will it hold ? 

6. How many gallons of water will fill a rectangular cistern 8 ft; 
6 in. long, 8 ft. 6 in. wide, and 7 ft. deep ? 

, * 1 

** • I * t 

Capacity in cubic inches -1-231 = capacity in liquid gallons. 

^*^6. How many bushels of oats will fill a vessel which i^-^capable^cif 
holding exactly 325 gallons of water ? ; i 

7. How many hogsheads of water will fill a rectangular tiank 25 fif. 
long, 18 ft. wide, and 16 ft. 9 in. deep ? 

8. How. many gallons of water can be put into a vesspl which will 
hold exactly 18 bushels of wheat ? i 

9. What must be the width of a wagon-body 9 ft. long and 20 in. 
deep, to contain 40 bushels of potatoes ? 

Solution.— 2747.71 x 40 = 109908.4 cu. in. ; 109908.4-*-(108 k 20) = 50.'8ei| in. =? 
4 ft;. 2.88^f in., required width. 

XO. What must be the depth of a rectangular cistern 8 ft. 6 in; 
long and 7 ft. 9 in. wide, to contain 1800 gallons of water ? 

11. What must be the length of a wagon-body 4 ft. wide and 18 
inl deej>, to hold 50 bushels of shelled com ? 

12. A grocer bought a barrel of molasses containing 36 gallons at 
45 cents. per gallon, and retailed it at 50 cents per gallon, using by 
niistake a set of dry measures. What waa his net loss (Rem. 3) ? 

ao7 
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13. Allowing 80 lb. per bushel^ what is th^ weigbt pf coal which 
will fill a rectangular bin 6 ft. lopg, 5 ft. wide, find 4 ft^ deep ? 
) 14. Allowing 28 ba. to the ton of 2240 lb., how deep must be a 
rectangular bin 18 ft. long and 5 ft. wide, to hold 20160 lb. coal ? 

(In the following, apply Note, 20 7> for obtaining approximate results.) 

15. A merchant has a rectangular bin 12 ft. long, 5 ft. wide, and 

4 ft. high, filled with ^}lelled corn, which he retailed at 85 cents per 
bushel. How much did he receive for the corn ? 

16. A rectangular bin 12 ft. long and 10 ft. wide will hold exactly 
378 bushels of apples. What is the depth of the bin ? 

When the crib or bin is flared at the si4e8, the average width is found by taking 
one-half the 9um of the top and bottom widths (203). 

Thus, the contents of a flaring crib 16 ft. long , 10 ft . high, ft. wide at the 
bottom, and 13 ft. wide at the top, are 16 x 10 x | of 9 + 13, or 1700 cu. It 

17. A bin is 8 ft. long^ 5 ft. deep^ 3 ft. wide at the bottom^ and 

5 ft. wide at the top. How many bushels of rye will it hold ? 

208. A cylindrical vessel is one whose sides are uniformly round 
and whose ends are equal and parallel circles. 

Rem. — It can be proved by geometry that the contents of a 
cylindrical vessel are .7854 of the contents of a rectangular ves- 
sel which has two of its dimensions equal to the dian^eter of the 
cylindrical vessel. 

18. A cylindrical vessel is 9 ft. deep and 3 ft. in di- 
cjiindricftiveneL ^meter. How many gallons of water can it hold? 

Solution. — 3x8x9 = 81 cu. ft., contents of a rectangular cistern with two 
dimensions equal to the given diameter. 81 x .7854 = 63.6174 cu. ft., contents of 
cylindrical vessel. (68.6174 x 1728)-i-231 = 475.8912 gallons. 

19. How many gallons of water are in a well 5 ft. in diameter if 
the water is 7 ft. deep ? 

20. A cylindrical cistern is 8 ft. deep and 5 ft. in diameter. How 
many gallons of water will it hold when full ? 

21. A circular reservoir is 90 ft. in diameter and 15 ft. deep. How 
many gallons of water will it hold when full ? 

22. A cylindrical vessel 8 ft. high and 5 ft. in diameter is filled 
with potatoes. What is the value of the potatoes at 75$^ per bushel ? 
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PERCENTAGE. 

209. Peroehtage^ ^.s a general term, iheans any computation 
ty hundredths. 

The phrase j9er cent., or its symbol (%), signifies by the himdred. Thus, %% 
of $900 means $8 of every $100 in $900. 

*'. <- 

210. The Base is the quantity of which one or more hundredths 

are required to be taken. 

211. The' Rate per cent, denotes how many hundredths of the 
base are to be taken. 

When the phrase per cent is not annexed, Bate means any part of the base. 
Thus, f , .085, and .05 are all rates ; the first bein^ a common fractional rate in 
fourths, the second a decimal rate in thottsandtha, but only the 1^ a decimal rate 
in htmdredthsy or A rate pier ceilt. 

2i2. The Percentage is the result obtained by taking one or 
more hundredths of the base. 

Rem. — In popular language, the Base is the wh^Ie quantity under considera- 
tion ; the Bsrcentage is any part of the whole quantity, and the Mate denotes wh^t 
part the percentage is of the base. 

Thus, in the expression 5^ of $800 = $40, $$00 is the whole quantity here 
considered, or the base; $40 is a part of the whole quantity, or the percentage; 
and 5% denotes what part (.05) the percentage ($40) is of the base ($800). 

4 

213. Probletns ih percentage differ in no IrespiBct from those in 
common oir decimal f)*actions. It is true, new names of terms are in- 
troduced ih percentage, but by no meahs any netu terms. The defini- 
tions and Generil Formula, 114, are therefore equally iapplicable to 
percentage by a simple change of names ; the coiicrete factor being 
now called the base ; the abstract factor^ the rate ; and the product, 
tlie percentage. 

Rev. 1. — ^In "simple percentage,*' any quantity can be taken ss the base. 
That is, if it is required to compare $50 and $100, $50 maybe compared with $100 
taken as the basis of comparison, in which case ^ or 50% will be the rate ; or $100 
may be compared with $50 taken as the basis, when 2 times or 200 fc will be the 
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rate. Hence, in simple percentage, where bases are not usually self-evident, some 
form of language must necessarily be employed to indicate which of two or more 
quantities is to be regarded as the base. The word o/, or the phrases more than or 
less (hem are used for this purpose ; one of these fonns of expression immediately 
following the rate, and immediately preceding the base, to indicate these two fac- 
ftofs of a given or required percentage. Thus, in the expresaien^ ''$50 is<wh&t 
per cent. o/$100," or " $50 is what per cent less than $100," the indicated base is 
$100 ; but in the expressions, **$100 is what per cent, of $50," or **$100 is what 
per cent more than $50," the indicated base is $50. 

Rem. 2. — After the base has been identified by the preceding Remark, any con- 
crete quantity which is more or less than the base may be regarded as a percentage. 



214. The base, rate, and percentage are* called the terms of per- 
centage. A j)robleni in percentage may require any one of these three 
'terms to be found, if the remaining tW terms are given. Any re- 
quired term can be found by means of the following * 



GEkEEA,L FORMUJiA. 



I 



Percentage 



£a8e\^^ 

.|. Bate % 

y 



Direction. — If any two of the three terms of 
this formula are given, perform the operation in- 
dicated by the sign between them, and the result 
will be the third term.' 



2l5. Eates per cent, are often less convenient to lise than their 
equivalent common fractional rates. The following Table includes 
the principal fractional rates in common use : 



R(de % . Com, Frac, 

70 = a* 

70 = ]jV« 

H% = tV- 

n% = A- 



Table. 

Rate^. Com. Frac J Bate %. Com. Frac. 
lOfc =^. 

m% = h 

20% = i; 
2b% = i. ; 



f/c = i- 

m% = i. 

60^ =|. 



Rate % , Com, Frac, 

■'en%=l 



316. The base and rate being given, to • find the per* 
centage. 

ILLUSTRATIVE eXAMPUeS. 



1. WliatisS^of $28.65? 
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^. . BOLunow.. » - Explanation.— 8^ or .08 is the rate^ and $28.65 -the indi- 

$28.65 cated base. Hence, multiply these two factors, obtaining .08 

.08 . times $28.65,.or $2.29 + , as the required product, or percentJ- 

$2^920 *^®* 

^ ^ Rem.— 8% of $28.65 means .08 times $28.65. 

^ Ans.y $2.29 + . . > 

• 2; A drover bought 375 head of cattle and afterwards sold 60^ of 
his purchase. How many cattle had he remaining ? 

SOLUTION. Explanation, — ^His purchase (that 

100^, rate of purchase, is, 375 cattle) is the indicated base, 

gale^ Since 100% of the base = the base, if 



^09 



(< ic 



. . . 60% of the base is sold, there must be 

40^, /' " remammg cattle. loO - 60, or 40% of the base remaining. 

375 cattle x .40 = 150 cattle. ^^^^®» -^^ *^™^» ^'^^ ^**^^® = ^^ ^^ 

tie, the percentage remaining. - "- 

3. What is 25^ more than $800 ? 

SOLUTION. Explanation.— The indicated base is $800. 25 % or J 

J of $800 =• $800 more than $800 means J of $800 more than $80Q. Hence, 
\ of $800 = 200 i of $800, or $200,. added to $800 = $1000, the required 

\ Of $800 = $1000 P«^<^«°^«^- ' ' 

'R\jhi^,—;-Multiply the baseiij the rate % of any required perr 
centage, and the product unJl be that percentage. 

- - - ' 

■• * • • • > 

* ■ ." 

Note 1. — All rates % denqte hundredths of some quantity taken as the base, 
said base being indicated by Rem. 1,213. Hence, as \^ of any base = the whole 
of that base, the rate % of all bases must be 100% ; and the rate % of any required 
percentage must be so much of this 100% (that is, such a % of the base) as equals 
•that percentage, ' ^ ' r 

Note 2. — A certain % more or less than the base means that % of the hose 
more or less than the base, **% of," wherever used, invariably meaning hun- 
dredths times the indicated base. 

• * ■ *■ * . . - . . 

EXAMPLES FOR PRACTICE. 

1. 8 times $7 = what sum ? 2. .03* times $500 = what sum ? 3. 
6^ of 800 lb. (that is, .06 times 800 lb.) = what weight? 4. 4tb% of 
786 gallons = how much? 5. 75^ of 3184 ft. = how much? 6. 
TZ% of ♦839.75 = what percentage ? 7. M% of l;3127.85 = what per- 
centage? 8. b% of $3.75 = how much ? 9. 33^^ of 948- men = . 
what percentage ? 10. 125% ot $7134.56 = how much? ii. i% of 

ale 
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364 miles = what distance? 12. 40^ of £S%i 17s. 6d. =^ what per- 
centage ? 

13. What is n\% more than 3488 ft.? 14. Find 16f ^ more than 
4584 bu. 15. Find 20^ more than $575. 16. Find 10^ less than 
$5975. 17. What is 37^^ less than 856 francs? 18. Find 80^ less 
than 3895 tons. 

19. A gentleman is worth $75000, and had 35^ of hiii wealth in* 
vested in real estate. What was the Valne of his real estate ? 

20. A speculator invested $35400 in stocks and lost 16}^ of his in- 
vestment. How*much of his investment had he remaimug ? 

21. A grazier owned 580 sheep, but lost 15^ of his flock in a snow- 
storm. How many sheep had he remaining ? 

22. In a certain school 420 pupils are enrolled, 45^ of the enroll- 
ment being boys. How many girls are enrolled ? 

23. A merchant has $18750 on deposit, 25^ of which is in coin, 
and the remainder in bank notes. How ftitich in notes has he on 
deposit? 

24. A merchant bought goods for $587.35, and sold them for 40^ 
more than he paid for them. What did he receive for the goods ? 

26. A merchant retired from business with a fortune of $82400, 
invested 37^% of it in government bonds, 20% bt it in nianufacturing 
stock, 15^ of it ill a farhi, and deposited the remainder in bank. 
What was the sum deposited ? 

26. A farmer sold 530 bushels of wheat at $1.18 per bushel, and 
20^ more oats than wheat at 70^ per bushel. What did he receive 
lor both ? 

217. The base and percentage being given, to fiftd tkt 
riike. 

ILLUSTRATIVE EXAMPLES. 

1. What per cent, of $84 are $12.60 ? 

BOLcnoK. ExPLANATioy. — $84 is the indicated base and 

♦l2.60-^$84 = .15 = 15^ $I!3.60 the percentage. Since the percentage is 

the product of the base and rate (Rule, 216), 
divide the given peroentftge or product ($12.60) by its given factor (the base, $84) 
and the quotient, carried to hundredths, will be its remaining factor (the rate, 16%). 

d. A man^s income is $875 per annum and hi« expenses $1050. 
What per cent, more t^aaa his income does he spend ? 
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goi.i7no Explanation. — His income, $875, is the 

$1050 — $875 = $175 indicated base. Subtract his income ($875) 

$175. 00-^ $875 = .20 = 20^ trom his expenses ($1050) to find how miLch 

more than his income are his expenses, obn 
taining $175 as the percentage of which it is required to find the rate per cent. 

Divide the percentage or product ($175) by one of its factors (the base, $675^, 
obtaining 20% as the remaining factor, or the required rate %» 

EuLB. — Divide any percentage by its base, and the quotient 
carried to hundredths will be the rute % of that -percentage. 

Note 1. — To obtain a quotient in hundredths, the dividend must contain exactly 
two decimal places more than the divisor. 

Note 2. — ^To compute the % of a given percentage is simply to find Aoi# 
many hundredths times the base will produce that percentage. 

EXAMPLES FOR PRACTICE. 

1. How many times $8 are $72 ? 2. $200 are how many times 
$50 ? 3. How many hundredths times $500 are $50? 4. What % of 
$80 (that is, how many hundredths times $80) are $20 ? 6. What % 
of $75 are $25.25 ? 6. What % of $875 are $455 ? 7. 58 lb. are what 
% of 725 lb. ? 8. *800 are what % of $500 ? 9. What per cent, of 2 
years are 146 days ? 

10. What % more than $750 are $800 ? 11. What % more than 
528 gal. are 660 gal. ? 12. What % more than $18. 60 are $19.53 ? 13. 
What % less than 750 bu. are 615 bu. ? 14. What % less than *34b 
are $227.70? 16. What ^ less than $1.50 are 60^? 

16. A collector charged $25.92 for collecting a bill of $324. What 
per cent, of the sum collected did he charge for his services ? 

17. A man's income is $840 per annum, and his expenses $560. 
What per cent, of his income does he save ? ., 

18. The bread made from 720 pounds of flour weighs 972 pounds. 
What per cent, more than the flour does the bread weigh ? 

19. A grocer sold 175 pounds of coffee and had 1075 pounds re- 
maining. What % of his original stock of coffee did he sell ? 

20. A farm contained 42 acres in wheat, 75 acres in corn, 58 acrc^ 
in oats, 65 acres in grass, 124 acres in woodland, and the remaining 
11 acres in orchard. What % of the farm was in corn ? 

21. If 7 gallons of water are added to 168 gallons of alcohol, 
what per cent, of the mixture is alcohol P , f 

22. A merchant retired from business with a capital of $35825, 

9 
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mveeted 1121S0.50 of it in real estate and the remainder in IT. S. 
"bonds. What per cent, of his capital was invested in bonds ? 

23. A tank contains 175 gallons of water, 50 gallons having pre- 
viously leaked out. What per cent, of what the tank originally held 
was lost by leakage? 



218. The percentage and rate being giFen, to find the 
base. 

ILLUSTRATIVE EXAMPLES. 

1. An inventor sold 35^ of his patent-right for 13065. 80. At that 
rate^ what was the estimated value of his whole patent-right P 

MI.UTIOV. . ExpLANATioir. — ^H is whole patent-right (require^) 

|3065.30-^.35 = $8758 is the indicated base; and 13065.80, the value of 

.85 of the patent-right, the percentage. Since the 
percentage is the product of .85 times the required patent-right, divide this product 
'(l($80e5.80) by its given factor (the rate, .85) to And its required factor (the patent- 
v^t or. bMe, 18768). 

2. A is worth $13021^ or 45^ more than B. How mnoh is B 
worth P 

MLvnoH. ExPLAKATioK. — ^B^s worth (required) is 

100^ + 45^ = 145^ = 1.45. the indicated base ; and $18021, the value 
$13021.00 -^ 1.45 = $8980. of 45% more than B»8 worth, the percent- 
age. If $18091 is 455( more than the base 
^*s worth), the rate of $180S1 must be 45% more than the rate of the base, or 
145%. Since the percentage is the product of 1.45 times the required worth of B, 
<divide this product ($18021) by its given factor (1.45) to find its required factor 
tB's worth, $8080). 

^VLR.— Divide any pereentage by its rate, tmd the quotient 
iviU be its base. 

Note 1. — The rate % of any percentage is as much greater or less than thcrate 
of the base (100%), as such percentage is greater or less than the base. 

Note 2.— To find the base is simply. to ascertain a given number of hundredths 
^what number will equal a given percentage. 

EXAMPLES FOR PRACTICE. 

1. 54 bushels = 9 times what quantity? a. 42 yards = .07 times 
what quantity? 3. $68 = 8% of (that is, .08 times) what base? 
4. '360 lb. = 45^ of what quantity? ft. d^% of what quantity are 
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210 gallons ? 6. 20^ of what distance = 250 miles ? 7. 365 tons are 
•73^ of how much hay ? 

8. $8915 = 25^ more than what sum? 9. What sum increased 
by 31 Jg of itself = 19.65 francs? 10. $1333.26 are 62jg more than 
what sum ? 11. 225 tons are 25^ less than what weight of guano? 
12. What sum diminished by 40^ of itself = $4800? 13. 28^ less 
than how many bushels = 2466 bu. ? 

14. A merchant sold 14^ of his stock of prints. How many yards 
of prints had he in stock if the quantity sold was 1260 yards? 

15. A farmer lost 25^ of his flock of sheep and had 240 remaining. 
JBow many sheep did he lose ? 

16. A's orchard contains 910 fruit trees, which is 4^ more thaxi 
the number in B's orchard. How many fruit trees in B^s orchard? 

17. A merchant withdrew $2058 from bank, which was 28^ of his 
^posit How much had he remaining in bank? 

18. A dealer sold 35^ of his stock and had $8027.50 worth of goods 
remaining. What was the value of the goods sold? 

19. A debtor paid 24^ of a creditor's claim and still owed him 
$5194.60. What was the sum paid? 

20. A owns 15^ of a ship ; B, 25^ ; 0, 28^ ; and D, tha i^miander. 
What is the value of A's share of the ship, if D's is worth $17232 ? 

21. A man paid $25 for a suit of clothes, $22 for an overcoat, $7» 66 
for books, $120 for a watch, and had 18^ of his money remaining. 
How much money had he at first ? 
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REVIEW OF PERCENTAGE. 

2il9* — 1. A merchant lost $5000 of his capital and had $25000 re- 
jnaiBing. What per cent, of his capital did he lose? 

2. I sold a bill of merchandise, received $805 cash, and took the 
buyer's note for the remainder which was 12^^^ of the bilL What waa 
the face of the note ? 

3. A, B, and C are partners, A investing $5200, B 25^ more thaii 
.A, and 15^ less than B. What is the capital of the firm ? 

4. A farmer bought 50 acres of land, which was 20^ of what he 
previously owned. How many acres does he now own? 

9. A and B unite in buying a house, A investing $2964, or .38^ of 
the purchase money. How much did B invest ? 
218—210 
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6. A grocer sells 28^ more granulated sugar than loaf-sugar. If 
his.yearly sales ot loaf-suj^r amount to 38275 pounds, what arc his 
monthly sales of granulated sugar? 

7. The assets of a bank are 1292312.50 and its liabilities $389750. 
What per cent, of its indebtedness can it pay? 

^ 8. A merchant bought 780 yards of goods, sold 25% of the pur- 
chase at one sale, and 20% of the remainder at a second sale. How 
many yards remained unsold? 

9. In a city of 52340 inhabitants, 25% were Germans, 30% Irish, 
and 5% Erench. What number of each did the city contain ? 

Some bases are understood; that is, they are not indicated by Rem. 1, 213. 
A base understood will become apparent to the learner by placing of what directly 
after the rate %. Thas, in the above example, .25^ of wM w^re Germans? 
\Ans, Of the population. Therefore 52340 inhabitants is the base understood^ 

10. A bankrupt owed 112840 and agreed to liquidate the debt in 
tequal annual installments of 16f %. How much did he owe after pay- 
ing the fourth installment ? 

11. If coffee loses 8% in roasting/ how much green coffee will be 
required to produce 828 pounds when roasted? 

12. On July 18, 1889, a merchant bought a bill of goods amount- 
ing to $736.80 on 4 months' credit, or 5% off if paid within 30 days of 
date of sale. What sum will pay the bill on Aug. 12, 1889 ? 

. 13^. A grocer sold 20% of an invoice of sugar at one sale, 25% of 
the invoice at a second sale, 60% of what was left of the invoice at a 
third sale, and finally had 473 pounds remaining. How many pounds 
did the invoice contain ? 

14. A farm contains 350 acres of land, 15% of it having been 
bought at $28 per acre, 25% at $35 per acre, 18% at $37 per acre, and 
the remainder at $40 per acre. What was the cost of the farm ? 

16. A and B engage in partnership, A investing $5976 and B 
$6474. What % of the capital of the firm did each invest ? 

16. A owned 40% of a mill and sold 25% of his share for $3575.25. 
At that rate, what was the value of B's share, who owned 45% of the 
miU?. 

17. Immediately before a battle, the garrison of a fort numbered 
'775 men,^ and after the battle 713 men. What per cent, was l6st? 

, lo problems involving increase or decrease, the quantity increased or di- 
minished, that is, the quantity before the increase or decrease, is the base under- 
stood. - . 
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18. A merchant commeiuced business with a capital of $8375^ and 
at the expiration of the first year found that his capital was $11725. 
What was his per cent, of increase ? 

19. Since 1880, a town has increased 5850 in population and 
now contains 38350 inhabitants. What is the % of increase since 
1880 ? 

20. A man's real estate is worth 17500 and his personal property 
$8200. If the former increase in value 18^ and the latter 5%, what 
will be the per cent, of increase in the value of both ? 

21. A invested $32500 in business, and at the end of the first year 
found that he had gained $5200, which he withdrew, and at the end 
of the second year that he had lost $2925 during that year. What 
was his per cent, of net gain for the two years ? 

22. By purchasing improved machinery, a miller increased the 
capacity of his mill 25jg, or 340 barrels of flour per month. What is 
the present capacity of the mill ? 

23. A farmer gathered 15 bushels of potatoes from a planting of 1 
bu. 3 pk. What was the per cent, of increase ? 

24. By an unfortunate speculation, a man had his annual income 
decreased 10^^. If his present income is $2115, what was it before 
the speculation ? 

26. A speculator by judicious investments increased his income 
24^^. If his former income was $1800 per annum, what is it now ? 

26. Last year a grocer sold 42580 pounds of sugar, and this year 
68128 pounds. What % more did he sell this year than last year ? 
What % less did he sell last year than this year ? 

27. 18^ of a man's wealth is in real estate, 24^ in bank stock, 
26% in railroad bonds, and the remainder in money. What is the 
value of his bank stock, if his money amounts to $10288 ? 

28. A quantity of gunpowder is compounded of 6255 pounds salt- 
petre, 834 pounds sulphur, and 1251 pounds charcoal. What % of the 
gunpowder is each ingredient ? 

29. A gentleman paid $1701 in settlement of an account, and 
afterwards discovered that he had paid 26^ more than the correct 
sum. What was the amount of overcharge ? 

30. A's taxes for 1888 amounted to $386, subject to a discount of 
6% if paid before Nov. 1st of that year ; to a discount of 3% if paid 
between Nov. 1st and Dec. Ist ; and to an additional charge of b% if 
paid on or after Jan. 1st, 1889. What was the net amount of his 
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taxes if paid Oct. 30th, 1888 ? If paid Nov. 18th, 1888 ? If paid 
Dec. 24th, 1888 ? If paid Jan. 15th, 1889 ? 

31. A man paid $375 for a pair of horses, and 18^ more than that 
sum for a carriage. What was the total cost ? 

32. The salary of a clerk is $560 per annum, of which he pays $192 
per annum for board, $85 for clothes, $59 for incidentals, and the 
remainder he deposits in bank. What per cent, of his salary does he 
deposit in bank ? 

33. A man withdrew 30^ of his bank deposit, and invested 12^ of 
what he withdrew in purchasing an organ for $180. How much had 
ke remaining in bank ? 

34. Two B. B. companies transported 5318 lb. freight at the 
through rate of 35^ per cwt. If one company received ^b% of the 
through rate, how much should the other receive ? 

36. Two railroads, whose lengths were respectively 175 and 125 
miles, transported 7500 pounds of merchandise at the through rate of 
45 cents per 100 pounds. What sum did each company receive ? 

36. The charge for a certain class of "through freigW between 
two cities, 400 miles distant from each, other, was 95 cents per 100^ 
pounds, and the quantity transported 8600 pounds. The freight was 
divided pro rata between three railroad companies whose mileages 
were respectively 120, 180, and 100 miles. What per cent, of the 
total freight should each company have received ? What sum ? 

37. A bought a horse and buggy for $570, paying 28^ more for 
the horse than for the buggy. What did he pay for each ? 

The required cost of the buggy is the indicated base, and $570 the percentage. 
As the given percentage ($570) is the cost of the buggy plus the cost of the horse, 
its rate must be the rate of the cost of the buggy (100^) plus the rate of the cost 
of the horse (128^), or 228^. 

38. A lady spent $64.50 for jewelry and dress goods, paying lb% 
more for jewelry than for dress goods. How much did she pay for 
each? 

39. In the manufacture of a certain quality of cloth, 1122 pounds 
of cotton and wool were mixed, the weight of the cotton being 30% of 
the weight of the wool. How many pounds of each were used ? 

40. A and B together have $1680, and A has 25^ less money than 
B. How much money has A ? 

41. A firm exported 8494 barrels of flour in three shipments. 
Tte^ sebond shipment was %b%- greater than their first, and their 
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third 32% less than their second. How many barrels were exported in 
each shipment F 

42. A dealer purchased a quantity of oysters, fish, and clams, pay- 
ing $166.75 for the entire quantity. The cost of the fish was 45^ of 
that of the oysters, and the cost of the clams 25% of that of the oys- 
ters and fish together. What did he pay for each P 

43. The sales of a firm were increased 25^ during the second 
year, 20% the third year, and 16f ^ the fourth year. What was the 
amount of sales during the first year, if the fourth year's sales were 
$60248 ? 

44. The property of a testator was divided among his wife, son, 
and daughter. His wife received S5% of the property, and the re- 
mainder, $16250, was divided between the son and daughter, the 
daughter receiving 33^% less than the son. How much did each 
receive ? 

45. The population o/ a certain city decreased 10^ in 1887, and 
S% in 1888. If the populittion on Jan. 1, 1889, was 26910, what was 
the population on Jan. 1, 1887 ? 

46. An importer paid £243 15s. for an invoice of goods, and £73 
28. 6d* for freight, custom-house charges, etc. What per cent, of the 
invoice price were the charges ? 

PROFIT AND LOSS. 

230. Profit and Loss are commercial terms which denote the 
gain or loss in business transactions. 

Rem. 1. — ^The gro88 cost of merchandise is its prime cost plus all expenses inci- 
dental to the purchase, such as freight, commission, transit insurance, drayage, 
etc. ; and its net setting price is the grges selling price minus any trade discount 
allowed, or any expense incidental to the sale, such as free delivery charges, com- 
mission on sales, etc. 

Rex; 2. — In estimating the profit or loss on merchandise, its gross cost is taken 
as the hose or standard of comparison. If its net selling price is greater than tta 
gross cost, there is a profit; if less, a loss; and the amount of profit or loss will 
depend upon the difference between its gross cost and net selling price. 

321* Computations in Profit and Loss are made in accordance 
with the principles of percentage, the cost being regarded as the base; 
and the profit, loss, and selling price as percentages. Hence, General 
Formula, 214, may be adapted to Profit and Loss as follows: 
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Gekebal Formula. 

Cost = B(l8e ^ The direction for the use of 

A x\ ^^^ formula is the same as that 

T + Rate% ofGenLForm., 214. 

p -. V fi yC 4 Rev. 1. — Since the selling 

l^rojll, In. ^ price equals the cost plus the 

Los%y or V = Percentage w «*. • ^\. \ \\. ^ 

, q jp p * \ profit or mmus the loss, the rate 

" ^ of selling price must equal the 

late of cost (100^) plus the rate % of profit or minus the rate % of loss. 

Rkm. 3. — All rates %, whether of profit, loss, or»selling price, are understood 
to be expressed on the cost; thus, 5^ profit means a profit of .05 times the co$t. 

EXAMPLES FOR PRACTICE. 

1. What is the gain on goods which cost $5876.40 and are sold at 
15^ (^4. J of ^) profit? 2. Which cost $375.75 and are sold at S% 
profit? 3. Which cost $735 and are sold at 26% (25% + !%) profit? 
4. Which cost $17.25 and are sold at 40^ profit? 

Cost X rate of profit = profit. 

6. What is the loss on goods which cost $150 and are sold at 25% 
loss? 6. Which cost $58%. 26 and are sold at 33^^ loss? 7. Which 
cost $175 and are sold at 20^ loss. 8. Which cost $715.32 and are 
sold at 12jt% loss. 

Cost X rate of loss = loss. 

9. At what price must goods be sold to gain 20^, if they cost 

$67.15? 10. To gain 10^, if they cost $6.50? 11. To gain 25%, if 

they cost $3.24? 12. To gain 16f^, if they cost 90(f? 13. To gain 

12i%, if they cost $4.64? 14. To gain 33ijg, if they cost $4.35. 

16. To gain 37^^ (}+i of |), if they cost $5.20? 16. To gain 15^ 

l^+l of ^), if they cost $41.60? 17. To gain 6^%, if they cost 

$113.92? 18. To gain lSi% (1+^ of i), if they cost $27.35? 19. To 

gain 30%, if they cost $17.50. . 20. To gain 40^, if they cost $18.75? 

21. To gain 35% (i + iV)* if they cost $73.40? 

Cost 4- (cost X rate of gain) = selling price. 
Cost X (100% + rate % of gain) = selling price. 

22. At what price must goods be sold to lose 12%, if they cost 

$43.50? 23, To lose 20%, if they cost $315? 24. To lose 6J%, if 

they cost $1204.80 ? 

Cost— (cost X rate of loss) = selling price. 
Cost X (100% —rate % of loss) = selling price, . 
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26. What is the %'ot gain on goods which cost $3745 and are sold 
at a profit of $749 ? 26. Which cost $5136 and are sold at a profit of 
$1712 ? 27. Which cost $8934 and are sold at a profit of $2233.50 ? 

Gain-i-cost = rate of gam. 

28. What is the % of loss on goods which cost $7134 and are sold 
at a loss of $1189 ? 29. Which cost $5824 and are sold at a loss of 
$1.82 ? 30. Which cost $7832 and are sold at a loss of $48.95 ? 

Loss+cofit = rate of loss. 

31. What is the % of gain or loss on goods which cost $5172 and 
are sold for $5301.30 ? 32. Which cost $3072 and are sold for $2560 ? 
33. Which cost $850 and are sold for $765? 34. Which cost $8292 
and are sold for $11056 ? 36. Which cost $21 and are sold for $23.97 ? 

(Selling price— co8t)-i-cost = rate of gain. 
(Cost— selling priee)-i-c68t = rate of loss. 

36. What is the cost of goods which are sold at $1346.40 profit^ if 
the rate of gain is 15^ ? 37. Which are sold at $75 profit^ if the rate 
of gain is 20^ ? 38. Which are sold at $33 profit^ if the rate of gain 
is 4^ ? 

Gain+rate of gain = cost. 

39. What is the cost of goods which are sold at a loss of $129, if 
the rate of loss is 33^^ ? 40. Which are sold at a loss of $51.75, if 
the rate' of loss is ^% ? 41. Which are sold at a loss of $885, if the 
rate of loss is 15^? 

Loss-i-rate of loss = cost. 

42. What is the cost, if goods are sold for $406.25, or at again 

of 25^? 43. If sold for $73.85, or at a gain of 16f$g ? 44. If sold 

for $81.42, or at a loss of 40^? 46. If sold for $7583.40, or at a gain 

of 10^ ? 46. If sold for $38.24, or at a loss of 20^ ? 

Selling price -I- 100% +rate of gain = cost. 
Selling price-i-100%— rate of loss = cost. 

47. A farmer bought 35 acres of land for $1750 and sold it at 
%0% profit. What was his gain per acre ? 

48. I bought a house for $5600, paid $400 additional for repairs^ 
and then sold it at 12^ profit. What was my gain ? 

49. What is the per cent, of profit on a piano which cost $350 and 
is sold for $420 ? 
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60. A bill of goods was sold for $13 less than cost, by which a loss 
of b% was sustained. What was the cost of the goods ? 

51. What is the loss on 153 tons of iron bought at $45 per ton and 
sold at 20$ below cost ? 

52. What is the rate per cent, of profit on merchandise which cost 
$573 and is sold for $647.49 ? 

63. A dealer sold a quantity of lumber for $3172.50 and lost 37^$. 
What did he pay for the lumber ? 

64. A merchant bought 80 bushels of oats at 56 cents per bushel, 
paid $1.40 for sundry expenses^ and sold out at 15^ profit. How 
much did he receive for the oats ? 

65. A stationer bought 9 reams of paper at $2.40 per ream, and 
retailed it at 1 cent per sheet. What was his per cent, of gain ? 

56. A quantity of wheat which cost $1.14 per bushel was sold at a 
loss of 20$. How many bushels were sold if the total loss was $30.78 ? 

57. A set of jewelry was sold for $126.30. What was the cost if 
the seller gained 25$ ? 

68. A speculator bought three houses at $1800 each, and sold them 
dt a profit respectively of 8$, 12$, and 15$. What did he receive for 
the three houses ? 

69. A grain dealer bought 735 bushels of wheat at $1.14 per 
bushel, and sold the entire quantity for $977.55. What was his per 
cent, of gain ? 

60. A grocer bought 174 gallons of molasses at 55 cents per gallon, 
paid 87 cents drayage to get it to his store, and retailed it at a profit 
of 33 J$. What was his selling price per gallon ? 

61. A drover bought 15 horses at $125 per head, sold two of them 
at $127.75 per head, 8 at $140 per head, and the remainder at $150 
per head. If his expenses in taking them to market amounted to $5 
per head, what was his per cent, of gain ? 

62. A man sold a house for $9775 and gained $1275. What was 
his rate per cent, of profit ? 

63. A merchant lost $9.96 by selling an article for $73.04. What 
was his rate per cent, of loss ? 

64. A music dealer sold a piano for $413 and gained 18$. What 
was his profit ? 

66. A grocer bought 536 gallons of vinegar for $150.08, sold 175 
gallons at 30 cents per gallon, 124 gallons at 35 cents per gallon, and 
the remainder for $91.70. What was his rate per cent, of gain ? 
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66. Oati» purchased at 45f cents per bitshel were sold for 54f cents 
per bushel. What was the rate per cent* of gain ? 

67. A grocer sold a quantity of sugar for $330, and thereby lost 
12^. How much did he lose ? 

68. A gentleman gained 24^ by selling land for $195.60 more than 
he paid for it. What did he obtain for the land ? 

69. A jeweler purchased a pound of gold at $16.58^ per ounce^ 
added 2 ounces, Troy, of alloy at 50 cents per ounce, and converted 
the whole into rings which he sold at $1 per pennyweight. What was 
his per cent, of gain ? 

70. What did I receive for 3872 pounds of sugar bought at 5f cents 
per pound, and sold at 16^% profit ? 

71. A merchant sold a quantity of rye at 15^ profit and gained 
126.70. What did he receive for the rye ? 

72. A farmer bought two horses at $175 each, sold one at a profit 
of 20^, and the other at a loss of 6%. What was his net gain ? 

73. A Tttan sold two lots for $1800 each, gaining 26% on one lot and 
losing 25^ on the other. Did he gain or lose, and how much ? 

74. A merchant sold a bill of goods for $89.30, and thereby lost 
6j^^ How much did he lose ? 

76. A house was sold for $5616 at a gaiii of 8%. What was the gain ? 

76. If a house increase in value 20^ per annum for three successive 
j^kTB and is then worth $6912, what was its value at the beginning of 
the first year ? 

77. A dealer sells goods, wholesale, at 10^ profit ; and, retail, at 
20^ advance on wholesale rates. How much greater is his profit on 
goods sold at $1.98 retail than if sold at wholesale rates? 

78. A grocer sold '60% of an invoice of coffee at 40^ gain, and 
the remainder at 20^ gain. What was his per cent, of gain on the 
whole ? 

79. A merchant sold 40^ of a barrel of molasses at 10^ gain, and 
the remainder at cost. What was his gain per cent, on the whole ? 

80. A merchant sold 30% of an invoice of grain at 20% profit, and 
the remainder at 10% loss. If his net loss was $3.15, what was the 
total amount of sales ? 

81. A bill of goods cost $520, and freight 5% additional. If 15% 
of the goods were sold at 20% profit, 60% of the remainder at 33J% 
profit, and what was left of the two preceding sales set 25% profit, what 
was the total gain ? 
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82. A dealer sold 20^ of an invoice of tea at a loss of 2b%, and the 
remainder at a gain of 12\%. What was the cost of the tea if the 
total sales amounted to 1840 ? 

83. A frait dealer bought 530 crates of peaches at 95 cents per 
crate, sold 150 crates at a gain of 20^, 75 crates at a gain of 12^, 50 
crates at cost, 200 crates at a loss of b%y 25 crates at a loss of 50^, and 
threw away the remainder as worthless. What was his net gain or loss ? 

84. I bought a quantity of cloth at $2 per yard. Allowing b% for 
bad debts, what must I ask per yard to net a profit of 20^ P 

86. A cabinet-maker sold a set of furniture for $18.75 more than 
cost, and gained 30^ What would have be^n his rate per cent, of 
gain or loss if he had sold the furniture for $87.50 ? 

86. A clothier bought 50 yards of broadcloth at $3.60 per yard and 
76 yards of cassimere at $2.50 per yard. He sold the cassimere at a 
loss of 10^. What should he ask per yard for the broadcloth to net a 
profit of 20^ on the cost of both ? 

87. The profits of a wholesale house in 1880 were 20^ of its capital ; 
in 1881, 25% ; in 1882, l^%, and in 1883 it suffered a loss of i%. At 
the close of each year the firm reinvested the entire capital and gain 
in the business, and on Jan. 1, 1884, the capital of the firm was $75264. 
What was the capital of the firm on Jan. 1^ 1881 ? 

88. A grocer purchased a quantity of vinegar of which 20^^ was 
lost by leakage. Expecting to obtain cost for the entire quantity, he 
sold the remainder at 20% advance on its cost. What was his per 
cent, of gain or loss, if any ? 

89. A merchant bought a lot of notions, 25% of the cost of which 
he paid in cash, and on the balance due, amounting to $741, he was 
allowed a credit of 60 days. If he sold the notions at a uniform profit 
of VZ\%, what did he receive for them ? 

90. A man bough£ a house for $5600, paid $900 for improvements, 
and then sold it at a profit of 12%, receiving 30% of the selling price in 
cash, and accepting a note secured by mortgage for the balance. What 
was the face of the note ? 

91. How much should be asked for coffee which costs 18 cents 
per pound that a gain of 5% may be realized, allowing for a loss of 
10% in roasting? 

92. A man sold a house at 20% profit, and with the proceeds pur- 
chased another which he sold at 30% profit, realizing a total gain of 
$3136 on both. What did he pay for each ? 
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TRADE DISCOUNTS. 

232. Trade Discotiiits are allowances or abatements made by 
manufacturers and dealers upon their catalogue or list prices. 

Rem. 1. — It is customary in some branches of business for manufacturers or 
dealers to list or catalogue their goods 6r wares at a fixed price for each articl€l, 
and allow an abatement or discount on all orders of a certain amount, a second 
discount on larger orders, a third discount on still larger orders, etc. In some 
cases, trade discounts are designed as the fee or compensation to agents or other 
middlemen for handling a line of goods, without regard to the quantities in- 
volved. 

Rem. 2. — Since the price of an article will vary with the supply and demand, 

. instead of publishing a new catalogue or list price with each fluctuation, manu- 

facturers or jobbers simply change the rate of discount with each variation of price. 

Rem. 3. — Merchandise is frequently sold at "time prices," upon which certain 
rates of discount are allowed if paid at an earlier date. Thus, an invoice of goods 
may be sold for $325, payable in 60 days, and subject to a discount of 1 ^ if paid 
in 30 days, or 2% if paid in cash or within 10 days. Even when no discount is 
offered upon credit sales, sellers are generally willing to allow bank discount for the 
interval, if *' time payments *' are made before maturity. 

223. Computations in Trade Discount are made in accordance 
with the principles of percentage, the gross selling price (that is, 
the invoice, list, or marked price) being taken as the base ; and the 
discount and net selling price as percentages. Hence, 

General Formula. 

Gross Selling Price = Base ^ The direction for 

the use of this form- 
ula is the same as that 
of General Formula, 
214. 



Trade Discount, or ) T>^„,„t„„^ 
Net Selling Price. \ = Po^<'o^t<^o 



Rate % 



Rem. 1. — As the 
net selling price is the 
gross selling price minus the discount, so the rate of net selling price must be the 
rate of gross selling price (100%) minus the rate % of discount. 

Rem. 2. — If two or more rates of discount are allowed, only the first is reck- 
'oned upon the gross selling price, each succeeding rate of discount being computed 
upon the proceeds of the preceding discounts. ... 
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224. To find the net selling price. 



ILLUSTRATIVE EXAMPLE. 



What is the net price of hardware, invoiced at $460, and subject 
to a discount of %0%, 10%, and b% ? 



Explanation. — Find the first discount 
(I of $460), and subtract it ($02) from the 
ffK)ea price ($460), obtaining $368 as the 
proceeds of the fii*st discount 

Next find the second discount (^ of 
$868) and subtract it ($36.80) from the base 
of the second discount ($368), obtaining 
$331.20 as the proceeds of the second dis- 
count. 

Next find the third diseoupt {^ of 
($331.20) and subtract it ($16.56) from the 
base of the third discount ($881.20), obtaining $314.64 as the proceeds of the third 
discount, or the required iltet price. 

Note. — ^Each discount and intermediate proceeds should be carried to mills, 
to secure accuracy in the cents' order of the final result. 



soLuniar. 

$460, gross selling price^ 
92, 20^ or \ oflP. 

$368, proceeds of Ist disct. 
36.8 0, lOjg or fv off. 

$331.20, proceeds of 2d disct. 
16.5 6, 5^ or ^ off. 

$314.64, net selling price. 



EXAMPLES FOR PRACTICE. 



Find the net selling price. 

Oross price. Discount off, 

1. $418 25^,20^, 10^. 

2. $619.45 10^, 10^, 

3. $496.82 20^, 10^, 

4. $718.25 S0fc,20%y uyc 

.6. $347.60 10^, 5^, 1%. 



«?• 



Gross price. Discount off. 

6. $617.40 15^, 5%, Z%. 

7. $585.75 20^, 10^, %%. 

8. $781.25 40^, 25^, 4^. 

9. $910.32 50%, 30%, 2%. 

10. $843.50 20%, 18%, 7%. 

11. What is the net cost to the purchaser of hardware invoiced at 
$815, and subject to a discount of 20%, 10%, and 5%? 

12. The gross amount of a bill of goods is $750.35, and the rates 
of discount are 10%, 10%, and 5%. What is the net cost to the pur- 
chaser? 

13. An invoice of crockery amounting to $1575.50 was sold Jan. 
18,. 1889, payable in 90 days, and subject to a discount of 20% and 
10%, with an additional discount of 1% if paid in 60 dayd, 2% if paid 
in 30 days, or 3% if paid within 10 days of date of purchase. How 
much will pay the bill on Feb. 20, 188^ ? 

IBM: 
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14. The gross amount of a bill of tinware is $275.30^ of whicli $75 
is sold at a discount of 25^ and 10^ ; $150 at 20^ and b% ; and the 
remainder at 10^ and b%. What is the net amount of the bill ? 

225. To reduce a discount series to a single discount. 

ILLUSTRATIVE EXAMPLE. 

What single discount on the gross price is equivalent to a discount 
series thereon of 25^, %0%y and 10% ? 

Explanation. — Since the gross price 
■o^*^™*"- is the base, its rate is 100%. 

100^ = gross price. Deduct the rate of first discount 

25% = 1st disct. (25%) from the rate of the gross price 

75% = 1st proceeds. JJ.SSis!'''*""^ ''^ " ''' "*" '' '"" 

[\ of 75] 15^ = 2d disct. Then reduce the rate of second dis- 

605^ = 2d proceeds. count (20%) which is expressed on the 1st 

r 1 ^f QQ-i 0(rf __ oA A\aQi^ proceeds to an equivalent rate expressed 

*-^ ^ — '■ — on the gross price (20% of 75% of the 

54% = final proceeds, gross price =15% of the gross price) and 
100^ — 54^ = 46^9 Ans. subtract, obtaining 60% as the rate of 2d 

proceeds. 
Continuing, it is found that 54% of the gross price is the rate of final proceeds. 
Hence, 100% of the gross price minus 54% of the gross price, or 46% of the gross 
price, equals the required rate of single discount. 

Note. — ^The net result of a series of discounts is the same regardless of the 
order of their arrangement. Thus, 25%, 20%, and 10% off an invoice is the same 
as 20%, 25%, and 10% ; or 10%, 20%, and 25% off the same invoice; but the net 
result will be different even if the Bum of each discount series is the same, if the 
rates themselves differ. Thus, '20% and 10% off an invoice will not produce the 
same result as 25% and 5% off. 

Beduce the following discount series to equivalent single discounts : 



1. 10^ .and 5%. 

2. 2.0% *' 10%. 

3. 15^ " lojg;. 



4, 30^, 10^, and 5%. 
6. 20^, 10^, " 5%. 
«. 10^, 5%, " d%. 



7. What is the difference between a discount series of 10^, 5%^ 
and %%y and a single discount of 17% ? 

8. If the rates of discount are 20%, lOj^, and 1%, what % ot the 
1^088 price will be the net price ? 

224— 225 
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ADDITIONAL PROBLEMS IN DISCOUNT. 

226. 1.. What must be asked for goods that a discount of 20^ 
and 10% may be allowed, and net $2.88 to the seller ? 

Net price ($2.88) -¥• rate of net price (72^) = gross price ($4). 

At what price must goods be marked 

2. To net $2.72, after allowing a discount of 15^? 

3. To net $12, after allowing a discount of 10% and 10% ? 

4. To net $3.60, after allowing a discount of 25^, 20^, and 10^ ? 
6. To net $30, after allowing a discount of 10^, 10;^, and 10^ ? 

6. To net $14.58, after allowing a discount of 40^, 10^, and 10^ ? 

7. At what price must goods be marked to net 10^ profit after 
allowing a discount of 10^ and 5^, if they cost $4.75? 

Cost ($4.75)+ profit ($.475) = net selling price ($6,225). 

Net price ($5,225) + rate of net price (85J%) = marked price ($6.11 +). 

At what price must goods be marked to net 

8. 25^ profit after allowing 25^, 20^, and 10^ off ; cost $216 ? 

9. 20^ profit after allowing 10^, b%y and Z% off, if they cost $96 .^ 

10. 12^^ profit after allowing 20^, 10^, and 2^ off ; cost $171,20? 

11. 10$?^ loss after allowing 10^ and b% off, if they cost $15.30 ? 

12. 20jg loss after allowing 25^, 10^, and b% off ; cost $15.75 ? 

13. If goods which cost $120 are marked $160, what per cent, of 
discount must be allowed on marked price to net cost ? 

Discount ($150— $120 = $30) -i- marked price ($150) = rate of discount (20^)* 

What per cent, of discount must be allowed on marked price 

14. To net cost, if the goods cost $5 and are marked $6 ? 

16. To net cost, if the goods cost $3.24 and are marked $4.05 ? 

16. To net cost, if the goods cost $8.50 and are marked $12.75 ? 

17. To net 20% pVofit, if the goods cost $7.50 and are marked $12 ? 

18. To net 10^ loss, if the goods cost $8 and are marked $9 ? 

19. Merchandise was bought at a certain gross price with 20^ and 
10^ off, tod sold at the sariie gross price with 10^ and h% off. What 
was the per cent, of profit ? 

20. If goods are sold at their marked price the rate of profit will 
be 20^. What will be the rate of profit if the same goods are sold at 
10^ discount on their marked price ? 

226 
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9 

(21. Hardware.) 

All acoonnts remaiDing unsettled 90 dajs eiibject to sight draft. 

Baltimore, June 16, 1889, 
Mb. Faulman A. Sadlbb, 

Bought of S. G. B. Cook & Co. 
Terms : 60 days, net ; 80 days, 8 per cent, off ; 10 days, 5 per cent oHL 



8 
8 



2 



1 



Doz. Table Knives 4003 

25^ & 10^ 

&00 4.50 
" Butcher " ea. 8-in. lO-in. - - - - 
** Sticking " G. B. 6-in. 

8.00 fi.00 4JfO 
" Pocket " ea.361 310 318 - - - 

" Brandtord Locks 01800 

Knobs 202 - 



ti 



a 



ti 



60% & 10% 
Kipp's A. E. Farrier's Hammers - - - 

30% 
864)0 

" Ives Braces 132 

60% & 5% 

8.50 6.00 
" Oneida Traps ea. II t\\ 

9.00 
12 - . 

14.60 

14 



<< 



<< 



<< 



*i 



it 



it 



60%, 10%, & 6% 
1.86 8J6 

** Cotton Hooks ea. II 14 

25% 

6.00 

" Bolts 481 6-in. r - 

" " " 8-in. 

6.00 6.50 

" " 490 ea. 6-in. 8-in. 



60%, 10%, & 10^ 
Pkg. and Drayage, 



♦10 


00 


* 

* 
2 

* 


** 


«« 




* 


** 




** 


** 






* 


6 


00 


• 


* 


*« 


• 


• 


** 




** 


** 




* 


** 




** 


«• 






* 


« 


** 


* 


• 


** 




7 


50 




** 


*« 


• 


** 






4 






** 



10 






*« 



75 



What Bum will pay the above bill on Juile 20, 1889 ? 
226 
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COMMISSION AND BROKERAGE. 

22?. Commifision or Brokerage is the sum charged by an 
agent for transacting business for his principal ; as^ for buying or 
gelling property, for collecting or investing money^ etc. 

Rem. 1. — Commission or brokerage is osuAlly estimated at a per cent of the 
gross proceeds of a sale or of the prime coHt of a purchase; bat on some kinds of 
merchandise it is often computed at a certain price per unit ; as, grain per bushel, 
flour per barrel, cotton per bale, etc. 

Rem, 2. — If sales are made on credit, a certain pet cent: of ^he sum ciMited is 
usually charged by the agent for guaranteeing its &ial payment. This additional 
charge is called gtuvra/nty. 

Rem. 8. — ^The agent who buys or sells merchandise for another is called a 
Commission Merchant or Broker, A eommission merchant is usually placed in 
possession of the goods bought or sold, and acts in his own name; a broker does 
not take possession, but simply effects contracts to buy or sell in the name of his 
principaL 

Rem. 4. — ^The term broker is also applied to those whose business it is to buy 
and sell stocks, bonds, bills of exchange, promissory notes, specie, etc., etc. 

Rex. 5. — ^A Consignment is a shipment of merchandise by one party to an- 
other; the party who ships the merchandise being called the Consignor or Ship- 
^pcTj and the party to whom the merchandise is shipped being called the Con- 
signee. 

228. The Q-ross Proceeds of a sUe or collection is the total 
amount received by the agent for his principal before deducting the 
commission or other chat^es. 

Rem. 1. — ^After deducting the commission and all other charges from the gross 
proceeds, the remainder is called the net proceeds. 

Rem. 2. — ^An aeeowU sales is a written statement rendered by an agent to his 
principal, specifying the goods sold and prices obtained, detailing the several 
charges or expenses, and exhibiting the net proceeds or balance due the principal. 

229. The Prime Cost of a purchase is the net sum paid by 
an agent, and does not include his commission or other charges. 

Rem. 1. — After adding the commission and other charges to the prime cost, the 
sum is called the gross cost. 

Rem. 2. — Aiji a^icount purchase is a written statement rendered by an ag^nt to 
his principal, specifying the property bought and prices paid, detailing the various 
charges or expenses, and exhibiting the gross cost of the purchase. 

227—229 
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230. Oomputations in Commission and Brokerage are made in 
accordance with the principles of percentage^ the gross proceeds (if a 
sale) or the prime cost (if a purchase) being regarded as the base ; and 
all other terms than gross proceeds or prime cost (such as commission^ 
guaranty, net proceeds, gross cost, etc.), as percentages. Hence, 



Gekeral Fobuula. 

Oross Proceeds of a sale, ) __ n 

Prime Cost of a purchase, f ~ ^*^ 



>. 



I .]. Rate % 



Commission, "j i ycjl 

Gross Cost of a purchase. ) 

Rem. L — Since the aet proceeds is the gross proceeds minus all the expenses, 
the rate of net proceeds must be the rate of gross proceeds (100^) minas the rate 
of all the expenses; and since the gross cost is the prime cost plus all the expenses, 
the rate of gross cost is the rate of prime cost (100^) plus the rate of all the ex- 
penses. 

Rem. 2. — If non-percentage charges, as freight, drayage, storage, etc., are con- 
sidered in a sale or purchase, the net proceeds or gross cost will also be non-per- 
centages ; and they must be changed to percentages by adding the non-percentage 
charges to the net proceeds or subtracting them from the gross cost, before the , 
aboYe formula can be applied. 

EXAMPLES FOR PRACTICE. 

1. What is the commission if the gross proceeds of a sale are 1180 
and the rate of commission for selling is %^% ? 

Gross proceeds (9180) x rate of commission (2^^) =r commission ($4.60). 

What is the commission 

* 2. If the gross proceeds are $53.50, and the rate of commission ^% ? 

3. If the prime cost is 112360, and the rate of commission -f^fo ? 

4. If the gross proceeds are $1240, and the rate of commission |^ ? 
6. If the gross proceeds are $236, and the rate of commission 11% ? 

6. If the prime cost is $7500, and the rate of commission 1% ? 

What are the net proceeds of a sale if 

7. The gross proceeds are $750, the rate of commission 3%, and 
the other expenses $5.25 ? 

230 
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8. The groBS proceeds are $1275, the rate of oommission ^%, and 

the other expenses 118.30 ? 

9. The gross proceeds are (18000, the rate of brokerage \%, and 

the other expenses 1175.30 ? 

10. The gross proceeds are I700> the rate of commission %^%, and 
the other expenses 112.75 ? 

What is the gross cost of the purchase if 

11. The prime cost is 115.50, the rate of commission ^%^ and the 
other expenses 11.30 ? 

12. The prime cost is $7320, the rate of commission 2^%, and the 
other expenses $150.25 ? 

13. The prime cost is $2480, the rate of brokerage r^%, and the 
other expenses $25 ? 

14. The prime cost is $73.20, the rate of commission 2f^, and the 
other expenses $5.25? 

16. What is the rate per cent, of commission if the prime cost of 
merchandise is $480, and the commission for buying $4.20 P 

Commission ($4.20) -»- prime cost ($480) = rate of commission (1%), 

What is the rate per Cient; of commission if 

16. The gross proceeds are $960 and the commission $15.60 ? 

17. The prime cost is $3264 and the commission for buying $3.06 ? 

18. The gross proceeds are $3200 and the commission for selling $6 ? 

19. The prime cost is $460 and the commission for buying $23 ? 

20. The prime cost of the purchase is $275 and the gross cost $286 ? 

21. The gross proceeds are $105 and the net proceeds $102.90 ? 

22. The gross proceeds are $380 and the net proceeds $379.05 P 

23. The prime cost is $124 and the gross cost $128.34 ? 

24. What are the gross proceeds of the sale if the commission is 
$132 and the rate of commission 4^ ? 

Commission ($132) -i- rate of commission (4^) = gross proceeds ($8900). * 

What are the gross proceeds or prime cost if 

26. The commission for selling is $50.30 and the rate 2^ ? 

26. The commission for buying is $75.30 and the rate b% ? 

27. The commission for selling is $36.60 and the rate H% P 

28. The brokerage for buying is $29.25 and the rate i% ? 

29. The net proceeds are $736.96 and the rate of commission i% ? 
Net proceeds ($736.96) ■+■ rate of net proceeds (98%) = gross proceeds ($752). 

»30 
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30. The net proceeds are $77.90 and the rate of commission 5^? 

31. The net proceeds are $344.75 and the rate of commission 1^^ ? 

32. The net proceeds are $495.36 and the rate of commission 3 J^ ? 

33. The gross cost is $138.69 and the rate of commission 3^^ ? 

Gross cost ($138.69) -i- rate of gross cost (103^%) = prime cost ($134). 

34. The gross cost is $185.40 and the rate of commission Z% ? 
36. The gross cost is $56420 and the rate of brokerage \% ? 

36. The gross cost is $1606 and the rate of brokerage |^ ? 

37. The net proceeds are $51.90^ the rate of commission 5%, and 
the other charges $1.30 ? 

($51.90 +$l.d0)-i-.95 = $56, gross proceeds of sale. 

38. The net proceeds are $145.50^ the rate of commission 2%, and 
the other charges $2.50 f 

39. The net proceeds are $704.20, the rate of commission 1^%, and 
the other charges $3.20? 

40. The net proceeds are $774.25, the rate of commission 2\%, and 
the other charges $5.75 ? 

41. The gross cost is $668.60, the rate of commission ^%, and the 
other charges $8.20 ? 

($668.60— $8.20)-»-1.04 = 9685, prime cost of pHrchase. 

42. The gross cost is $33.50, the rate of commission 3^%, and the 
other charges $.50 ? 

43. The gross cost is $141.56, the rate of commission 2^%, and the 
other charges $2.50 ? 

44. The gross cost is $256.15, the rate of commission 1^%, and the 
other charges $3.50 ? 

46. A commission merchant sold a consignment of cotton for $736 
and charged H% commission. What was his commission ? 

46. A grain broker charged $20 for effecting the sale of 16000 ba. 
com at 80^ per basheL What was his rate per cent, of brokerage ? # 

47. An agent charged $13.40 for selling a consignment of mer- 
chandise. What were the gross proceeds of the sale if his rate of 
commission for selling was 2i% ? 

48. A commission merchant received $544.35 to inyest in wool 
after deducting all expenses. How much did he pay for the wool, if 
his rate of commission for buying was 2%, and the sum of the remain- 
ing charges $3. 75 ? 

230 



150 P ERCSNTAGE. 

49. A fruit buyer received an order to purchase 324 barrels of 
apples. The purchase was made at 12.25 per barrel, and in settle- 
ment the buyer drew on his principal for 1750.87. What was his rate 
% of commission ? 

60. An attorney collected 30^ of a note the face of which was 175, 
and charged 10^ commission for collecting. What were the net pro- 
ceeds due the principal ? 

61. An agent invested $7500 in cotton, charged 1|^ commission 
for buying, $125 for freight prepaid, (15 for drayage, and drew on 
his principal for the gross cost. What was the face of the draft ? 

62. If an agent^s commission was (21.30 for selling 284 yards of 
cloth at (3 per yard, what was his rate per cent, of commission ? 

63. A commission merchant remitted to his principal (158 as the 
net proceeds of a consignment of eggs. What were the gross pro- 
ceeds if the rate of commission was d%, of guaranty 2^, and the sum 
of the other charges (6.54 ? 

64. An agent sold 42 barrels of potatoes at (3.25 cash per barrel, 
and 58 barrels at (3.50 per barrel, payable in 30 days. His charge 
for selling was 3^, for guaranty 2jg, and for cooperage (3. What 
were the net proceeds due the principal ? 

66. What is the cost of 17^ bushels of clover seed at (7.25 per 
bushel, commission 2j^^ additional ? 

66. A commission merchant received a consignment of 420 barrels 
of flour, on which he advanced to the consignor (200 cash, paid (42 
freight, (5 cooperage, (12.60 storage, and (10.50 cartage. He sold 
80 barrels at (7.25 per barrel, 150 barrels at (7.75 per barrel, 50 barrels 
at (8.25 per barrel, and the remainder at (8.50 per barrel. What was 
the balance due the consignor, the commission for selling being 2^ ? 

67. The gross cost of a purchase is (1221, which includes the com- 
mission (6, and other charges amounting to (15. What is the rate 
per cent, of commission ? 

68. A commission merchant remitted (1323 as the net proceeds of 
a consignment, after deducting (27 as commission. What was his 
rate per cent, of commission ? 

69. An agent purchased 7200 bushels of wheat at (1.34 per bushel, 
charged ■f^% commission for buying, (108 for storage, and (120 for 
cartage. What was the total cost to the principal? 

60. A commission merchant sold 350 barrels of flour at (7.50 per 
barrel, paid 50 cents per load of 10 barrels for drayage, and (3 for 
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• 

cooperage. He purchased for the consignor 1570 bushels of wheat at 
$1.20 per bushel, paid 1( cents per bushel for storage, and 1 cent per 
bushel for drayage. What is the balance due the consignor, if the 
rate of commission was ^% for selling and the same for buying ? 

61. A commission merchant sold 80 bales of cotton, averaging 400 
pounds per bale, at 12^ cents per pound, charged %\% for selling, Z% 
for guaranty, and 124.36 for other expenses. He invested the pro- 
ceeds in coffee at 14 cents a pound, and charged 2% commission for 
buying. How many pounds of coffee did he buy? 

62. An agent received $300 to invest in apples after deducting all 
expenses. How many ]^rrels did- he buy at 13.50 per barrel,, his 
charges being 4:% commission for buying, 2^ cents per barrel for 
drayage, 12 cents per barrel for freight, $2.15 for cooperage, and 
$3.50 for advertising ? What was the unexpended balance of the re- 
mittance ? 

It is customary in the oommission business to find the number of iohole barrels, 
by first deducting from- the remittance all charges which are not estimated per 
barrel, and dividing the remainder hj the prime cost per barrel plus the commis- 
sion and remaining charges per barrel. If the division is not exact, treat the 
remainder as an unexpended balance to be returned to the principal or placed to 
his credit. 

63. An agent received $96 to invest in onions after deducting his 
commission of b% and drayage of 25 cents per load of ten barrels. 
How many barrels of onions .did he buy at $1.60 per barrel and what 
was the unexpend^ balance of the remittance ? 

After finding the number of whole barrels as in Ex. 63, divide by 10 to find 
the number of loads, considering the fraction of a load as a full load. Deduct 
from the unexpended balance the increased drayage per barrel on the fraction of a 
load. 

64. A commission merchant received $4456.40 to invest in wheat 
after deducting his commission of 2^, and drayage of 50 cents per 
load of 36 bushels. How much wheat did he purchase at $1.20 per 
bushel ? 

Gross cost of all the bushels •*- gross cost of 1 bushel = number of bushels. 

66. At what price shall an agent be ordered to buy potatoes at %% 
commission that, after paying 7 cents per barrel for transportation, 
they can be sold at $1 76 per barrel and net 10^ profit ? 

66. I remitted $578 to my agent in Chicago with instructions to 
230 
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invest in wheat after deducting his commission of %%, and consign the 
purchase to my agent in New Orleans. What was my net gain, if my 
agent in New Orleans sold the wheat for $625, charged 3^ for selling, 
and tl2.35 for sundry other expenses ? 

67. What is the brokerage for effecting the sale of 7000 bushels of 
wheat at 11.25 per bushel if the rate of brokerage is i^per bushel ? 



Sold for aeeouni of J. T. Jannet 



(68. Acoount Sales.) 

Baltucobe, Aug, IS, 18S9. 
By G. W. HuNTBB & Co. 



75 bbls. Queen City Flour - - * $7.25 

60 " Snow Flake 7.30 

130 " Patapsco 7.00 

200 " HowardSt. 6.25 

80 " Ocooquan Family - - - 5.25 



1889. 
Aug. 


8 


<< 
it 


9 
10 
15 


it 


6 


<< 
it 


10 

15 


■ 





Freight, 535 bbls, @ 15^ - - - - 
Drayage, 535 bbls. @ 5^ - - - - 
Storage, 535 bbls. ^3^ .... 
Inspection, 535 bbls. (^If . . . 
Commission, 8%------- 



Net Proceeds to your. Credit - - - - 
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(60. Account Purchase.) 

St. Louis, Mo., March JUS, 18SB. 

Bought for aeeount and risk of S. Meems & Co. 

By SuTBO & Williams* 



15 

8 

4 

85 

75 

83 

72 

5 



bbls. Early Rose Potatoes - - - |3.25 

** Gk)odrioh *' ... 2.75 

" Burbank " ... 2.63 

bu. Seed Com -------. 1.25 

" " Oats .75 

" " Wheat 1.45 

** Buckwheat 1,15 

" Clover Seed 7.35 



Charges : 
Draya^ - - - 
Commission, 2^ 



Debited your account 
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INTEREST. 

231. Interest is a charge for the use of money. 

232. The Principal is the sum for the use of which interest is 
charged. 

233* The Rate of Interest is the per cent, of the principal 
which is charged for its use one year. 

234. The Time is the period during which the principal bears 
interest. 

235. Simple Interest is the sum charged for the use of the 
original principal, or of so much of the original principal as may at 
any time remain unpaid. 

236. Ordinary Interest is interest computed on the basis of 
360 days to a year. 

Bj reason of its great convenieace, this method of computing interest is gen« 
erally employed by business men.' 

' 23?« Accurate Interest is interest computed on the basis of 
365 days to a common year or of 366 days to a leap year. 

238. The Amount is the sum of the principal and its accrued 
interest. 

239. Legal Interest is interest which is computed at the rate 
% per annum established by law. 

1. When no particular rate is specified in a contract, the legal rate is under- 
stood. In several States, when agreed to by both borrower and lender, more than 
the legal rate is allowed, ranging from 7^ to 12^ ; and in a few States, the higher 
rate is nnlimited. 

2. To charge a higher rate of interest than is allowed by law is called usury, 
for which penalties are imposed by the laws of nearly all the States. 

8. Debts of all kinds draw interest from the time they become due; but not 
before unless so specified. 
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240. The legal and maximum rates of intereBt allowed by law 
in the different States and Territories of the United States are as 
follows : 

TABLE OF INTEREST RATES. 



Statm and TnaoTOBiBS. 



Alabama 

Alaska 

Arizona Ter 

Arkanras 

California. 

Colorado 

Connecticut 

Delaware •. . . 

District of Columbia . . . 

Florida 

Georgia. 

Idaho Ter. 

Illinois 

Indiana 

Indian Ter 

Iowa..: 

Kansas 

Kentucky 

Louisiana. 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 



Bati 
Pm AmuM. 



Legid. 



8^ 



6% 



1% 

10% 

6% 

6J6 



^% 



h% 



6% 
6% 



Max!- 
mnm. 



8% 

..... 
any% 

any% 
any% 
any% 



any% 

8% 

U% 

Sfl, 

8% 

any% 

10% 

12% 

6% 

8% 

any% 

6% 

any% 

10% 

10% 

10% 



Statbs and TnmiTOBiBB. 



Missouri 

Montana 

Nebraska. 

Nevada. 

New Hampshire. 

New Jersey 

New Mexico Ter. 

New York 

North Carolina. . 
North Dakota... 

Ohio 

Oregon 

Pennsylvania. . . . 
Rhode Island... 
South Carolina.. 
South Dakottf.... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia. . . 

Wisconsin 

Wyoming 



B at» 
Pn AxHux. 



Lq;a]. 



70 
10% 

7% 
7% 
6% 



6% 



8% 
6% 
6% 
7% 



70 

10% 

6% 

6% 

10% 

6% 

7% 
12% 



Maxi- 

S11UQ. 



10% 

any% 

10% 

any% 

6% 

6% 

any% 

6% 

8% 

8% 

10% 

6% 

any% 

7% 

6% 
12% 

any% 
6% 
6% 

any% 

10% 

any^ 



Rem. — The legal rate of interest for England and France is 5%, and for the 
Dominion of Canada 6%. 



241. Computations in Interest may be made in accordance with 
the principles of percentage, the principal being regarded as the base ; 
and the interest and amount as percentages. Hence^ . 
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Principal ^ General Formula, 



^ 



The direction for the use of this formnla 
J Jiate %for ^ the same as that of General Formula, 

(given time 214. 

Interest ) \^ Rem. L—The rate of interest for the 

Amount ) W given time has the same relation to the 

ifite per annum as the given time has to one year. Hence, if the rate per an- 
num is 8%, the corresponding rate for two years will be twice 8^, or 16% ; 

for six months will be ^ of 8%, or 4% ; and for 18 days will be ^ of 8%, 

(.18 1 \ 

I^Al ^^ Tiv) ™&7 ^ changed to the following form: 
46 1 / 

.18+45 = .004. Hence, to find the rate of ordinary interest for any number of 
days, divide the days regewded as hundredths by the quotient (obtained mentally) 
of the rate per annum into S60, 

Bem. 2. — Since the amount equals the principal plus the interest for the given 
time, the rate of amount equals the rate of the principal (100%) plus the rate of 
interest for the given time. 

'^ Product Rule ** at any % per annum. 

343« At 6^ for one year (360 days), the corresponding rate will 
be ^ of 6^, or 1% of the principal for \ of 360 days, or 60 days; at b% 
per annum, it will be | of 5^, or 1% of the principal for \ of 360 
days, or 72 days ; at 4:% per annum, it will be \ of 4^, or 1% of the 
principal for J of 360 days, or 90 days ; and, generally, atany rate % 
per annum, it will be one-hundredth of the principal for as many 
days as the rate per annum i& contained times in 360. 

ILLUSTRATIVE EXAMPLES. 

1. What is the interest of $486.82 for 47 days at b% per annum ? 

■oLonov. 

Explanation. — At 5% for one year (360 da.) the corre- 

^* sponding rate will be .01 of the principal for J of 360 da., or 73 

340774 da.; and it will be f) of .01 of the principal for 4} of 72 da., 

194728 ^^ ^^ ^ Hence, move the decimal point of the principal two 

— ^ places to the left ($4.8682), multiply by the number of days (47), 

o )/328.o054 mj^ divide the product by 72, or successively by its factors 8 

9)28. 60 And 9, obtaining $3.18— as the required interest. 

$3.18— 
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2. What is the interest of 1751.45 for 23 days at 6^ per annum? 



$7.5145 
_23 

225435 
150290 

6) 17.2.8335 

<2.88 + 



ExPLANATiox.^At 6% for on6 year (360 da.) the rate will 
be .01 of the principal for \ of 360 da., or 60 da. ; and it will 
be H of 'Ol of the principal for }| of 60 4a., or 28 da. Hence, 
proceed as in Ex. 1, but divide the product by 60, obtaining 
$2.88+ as the required interest. 

To divide by 60, moTe the decimal point of the product 
one additional place to the left and divide by 6 (43)w 



3. What is the interest of $625.75 for 5 mo. 13 da. at %% per 
annum? 4. Of $518. 60 for 39 days at 7;^ per annum? 6. Of $842.35 
|or 1 jr. 3 mo. 19 da. at 9^ per annum ? 



BOLUnOHB. 



(3) 



S mo. (150 da.) 13 da. = 163 da. 

$6.2575 
163 

187725 
375450 
62575 



5 )1019.9725 
9 )203.994 

$22.67 — , Ans. 



(4) 
$5.1860 

39 

466740 
155580 

6) 20.2.2540 

$3,371 - , int @ %% 
(J of $a.371 =) .562 -- , " " 1% 

$3.93 + , ^' " ^1% 



(6) 



1 yr. (360 da.) 3 mo. (90 da.) 19 da. = 469 days. 

$8.4235 
469 

758115 
505410 
336940 



4)395.0.6215 



$98.77 — , Ans. 



Rule. — Multiply the principal by the number of days, point 
off from the right of the product two more decimal plaices than 
are contained in the principal, and if the rate per annum be 

S4S 







JJ!rTER£:ST. 


Ife, di«daby360( = 60x6> 




6%, divide by 60 " 


2%, ■" 


" 180( = 60x3) 




8%, " ** 45( = 5x9) 


8?&, " 


" 120 




9%, " " 40 


4%» " 


" 90 




10%, " " 36( = 6x6) 


41%, " 


« 80 




13%, " " 80 


5%, " 


" 72{ = 9x8) 
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Note 1. — ^Where any of the above divisors end with a cipher, discard the cipher 
and move the decimal point of the product one additional place to the left. 

Note 2.-^At8]l% per annum, find the interest at 4% and deduct one-eighth r 
at 5^^, find the interest at 6% and deduct one-twelfth; at 7%, find the interest 
at 6%, and add one-sixth. 

Note 8. — When it is seen that a factor is common to both multiplier and di- 
visor, it will materially abridge the solution to cancel such factor (Prin. 2, 74). 
Thus, to find the interest for 48 days at 6%, multiply by } of 48, or 8, and divide 
the product by ^ of 60, or 10; to find the interest for 54 days at 5%, multiply by 
\ of 54, or 6, and divide the product by J of 72, or 8; etc., etc. 

Note 4.-^To find the multiplier when the time is expressed in years, months, 
and days, regard each year as equivalent to 860 days, and each month to 80 days. 



EXAMPLES FOR PRACTICE. 

t 

Find the interest at 6% per annum. 



. Principal. Time, 

1. $848 38 da. 

2. $846 219 " 

3. $250.20 55 " 

4. $918.30 62 '' 



Principal, Time, 

6. $182.10 45 da. 

6. $8531.40 31 " 

7. $5187.24 141 " 

8. $7152 59 



ti 



Principal, Time, 
9. $128.35 lmo.2Sda. 

10. $135.75 2 '^ 17 '' 

11. $357.19 3 " 5 " 

12. $718.25 10 '' 12 '' 



What is the interest of 










TYindptU, 


Hate, 


Time. 




Principal, 


Bate. 


Time. 


13. $672.85 


9fc 


71 da. 


23. 


$198.75 


1% 


341 da. 


14. $289.40 


^% 


145 '' 


24. 


$2138.40 


H% 


193 " 


16. $314.62 


e% 


67/^ 


26. 


$1873.65 


H% 


86 " 


16. $718.55 


12% 


193 '' 


26. 


$428.50 


H 


5 mo. 18 da. 


17. $641.83 


H 


215 '' 


27. 


$5130.75 


9% 


3 " 27 " 


18. $925.10 


Wo 


75 '' 


28. 


$698.10 


H 


6 " 13 " 


19. $482.70 


^% 


36 " 


29. 


$427.40 


6% 


8 " 25 " 


20. $658.25 


H% 


117 " 


30. 


$583.25 


H 


4 " 9 " 


21. $2341.80 


3^ 


59 " 


31. 


$692.18 


H 


1 yr. 9 mo. 20 da. 


22. $5987.35 


S% 


286 " 


32. 


495.15 


m 


1 " 7 " 14 " 


«4S 
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243. To find the interest at 6% by the 6-day rule. 

ILLUSTRATIVE EXAMPLES. 

1. What is the interest of $650 for 24 days at 6^ per annum ? 

^mxmim. Explanation.— If .01 of the principal is the 

$ I 650, int. for 6 da, interest for 60 da. at 6% (242), ^ of .01, or .001 

•2^ ~600 " " 24 ^' °' ^^® principal will be the interest for ^ of 60 da. 

' or 6 da. Hence, using a perpendicular separatrix, 

cut off three figures from the right of the principal, obtaining $.65 as the interest 

for 6 da.; and 4 times this result, or $2.60, will be the interest for 4 times 6 da. or 

24 da. 

2. What. is the interest of $1812.75 for 51 days at 6^ per annum ? 

Explanation. — Using a perpendicular 
separatrix, cut off three figures, obtain- 
ing $1.81275 as the interest for 6 da.; 8 
times this result, or $14,502, will be the 
interest for 48 da.; one-half the interest 
for 6 da., or .906, will be the interest for 8 
da.; and the sum of the interest for 48 
da. and the interest for 8 da., or $15.41 — will be the interest for 51 da. 

3. What is the interest of $416.30 for 47 days at 6^ per annum? 

Explanation. — If $.4168 is the interest 
■^^®"- for 6 da., 8 times $.4168, or $8.880+ will 



$1 


soumov. 

812.75 — int. 


for 6 da. 


14 


502 
906 


c< 

€€ 


a 3 ^i 


$15 


41-, 


ti 51 <* 



3 



$3 



416.30 = int. for 6 da. be the interest for 8 times 6 da., or 48 da. 

g^Q I __ « a 4g ic (1 day more than the given time). Sub- 

^^Q tff ^tf 1 a tract the interest for 1 da. (J of $.4168 = 

Ub»-f — 1 $.069)fromtheinterestfor48da.($3.880 + ), 



26-1- = " " 47 " obtaining $8.26+ as the interest for 48-1, 

or 47 da. 



Rule. — I. Draw a perpendicular line three plaices to the left 
of the deeimaZ point of the prineipaZ. Hie result will be the 
interest of the principal for 6 days, the figures to the left of the 
perpendicular line being dcUars. 

II. — Take as many times the interest for 6 days as the given 
days are tim^s 6 days, or such a part of the interest for 6 days 
as the given days are a part of 6 days. 

Note 1. — Consider the interest for 1 day as } of the interest for 6 days; for 2 
days as \ of the interest.for 6 ^ys;< for^8 da]is as ^ of the interest fo|i 6 days; fcnr 
4 days, find the interest for 2 days more than the given time and deduct \ of the 
interest for 6 days from the result; for 5 days, find the interest for 1 day more than 
the given time and deduct \ of the interest for 6 days from the result 

243 
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EXAMPLES FOR PRACTICE. 

Find the interest by the above rule, and prove results by 242. 



PrineipdL Time, 

1. $862.65 38 da. 

2. $268 27 " 

3. $532.60 19 " 

4. $937.58 40 " 

6. $3275.25 32 '' 



Priticipail. Time, 

6. $1260.76 62 da. 

7. $47.85 29 '' 

8. $285.30 1 mo. 14 da. 

9. $663.27 1 " 23 " 

10. $827.50 1 " 16 " 



244. To find the interest at, 6^ by the ''6o-day rule." 

ILLUSTRATIVE EXAMPLES. 

1. What is the interest of $534 for 80 days at 6% ? 

Explanation.— Using a perpendicular separa- 
trix, cut off ttoo figures from the right of the prin- 
cipal, obtaining $6.34 as .01 of the principal, or the 
interest for 60 days at 6% per annum (242), and i 
of the interest for 60 da. will be the interest for 20 
da. Add the two results to find the interest for 60+20, or 80 da. 

2. What is the interest of $691.25 for 327 days at 6% ? 

naujTKm. Explanation.— If $6.9126 is the interest 

$6 91.25, int. for 60 da. for 60 da., 5 tunes that sum, or $84.562 + , must 

34 5624- ** '* 300 *^ ^ ^® interest for 6 times 60 da., or 800 da.; 

9 7ft'? «' '* 91 '« '^ ^' $6.9126 must be the ihterest for -^ of 60 

« €€ €i ^^» ®' • da., and .4 times $6.9126, or $2,765, 

346—, " " 3 '* the interest for .4 times 60 da., or 24 da.; and 





■OLvnoir. 


$5 


34, int. for 60 da. 


1 


78, *' ^^20 " 


•7 


12. " '' 80 *' 



$37 



67+, " " 327 '* A of $6.9125, or $.846-, the interest for ^ of 

60 da., or 8 da. Add the three results, obtain- 
ing $87.67+ as the interest for 800+24+8, or 827 da. 

3. What is the interest of $837.40 for 1 yr. 7 mo. 23 da. at 6^ ? 

ufixmxm. Explanation. — Draw a separatrix 

$8 37.40 , int. for 2 mo. as before, obtaining $8,874 as the in- 

terest for 60 da., or 2 mo., and 9 times 
this sum will be the interest for 18 
mo., leaving the interest for 1 ma 23 
da., or 58 da., still to find. .8 times 
76 + , " 1 yr. 7 mo. 23 da. $8,874, or $6.099 + is the mterest for .8 

times .60 da., or 48 da. ; and ^ of 
$8,874^ or $.698—, the interest for t^ of 60 da., or 5 da. Add the three results. 

S43— 844 
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74 


366, " 


*' 18 mo. 


6 


699+, " 


« 48dB. 




698—, '' 


*€ 5 ^* 
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Rule I. — Draw a perpendicular separatrLc two places to the 
left of the decimal point in the principal. The result will he 
the interest for 60 days or 2 months. 

II. Take a^ many tim^es the above result as the given days 
are tim^s 60. days, or a>s the given months are times 2 months; 
and such a part of the above result as the r&maining time, ex- 
pressed in days, is a part of 60 days. 

Note 1. — ^The several multipliers and ali<|aot parts are best obtained as follows: 
Divide the given time in days by 60, or in months by 2, to find the integral multi- 
plier; divide any possible remainder from the first division, expressed in days, by 
6, to find the tenths' multiplier; and cmy remainder from the second division will 
be an aliquot part of 60 days ; making three statements of partial interest the 
maximum in any problem. 

Note 2. — If after finding the integral multiplier by Note 1, the remainder should 
be an aliquot part of 60, omit the tenths' multiplier, and at once take such aliquot 
pfetrt of the interest for 60 days. The following are aliquot parts of 60: 80 == 
i; 20 = i; 15 = }; 12 = }; 10 = i; 6 = ^; 5 = ;^; 4 = ^; 8 = A; 2 = A? 

Note 8. — If after finding^ the intsgral multiplier by Note 1, the remainder 
should Iftck an aliquot part of being 60, increase the integral multiplier by 1, and, 
deduct from the resulting product such aliquot part of the interest for 60 days. 

Note 4* — I^ the given time contains years, reduce the years to months and 
add thereto the given months. If, in dividing the months by 2 to find the integral 
multiplier, there should be a remainder of 1 month, regard it as 80 days, add, 
thereto the given days, and divide the result by 6, to find the tenths* multiplier. . 

Note 6. — To multiply by any number of tenths, proceed as if multiplying by 
an' integer, and place the figures, of the product one pla6e to ths righi xA the figures 
multiplied. 

EXAMPLES FOR PRACTICE. 

I Using the above Rule^ and proving results by 242^ find, the 
interest. 



I\^ncipal, Time. 

1. $750 137 da. 

2. $175.50 173 " 

3. $5282 121 " 

4. $723 161 " 

6. $1835. 80.... 174 '' 

6. $812.80 311 '' 



Principal. Time. 

7. $7136. 20... 250 da. 

8. $7500.50... 117 " 

9. $596. 20.... 136 *' 

10. $317. 40.... 112 " 

11. $4181.25... 85 " 

12. $950 76 *' 



Ptincipal. * I^mel 

13. $4500 192 da.' 

14. $825.30.... 144 " 
16. $612.20.... 156 '' 

16. $718,25.... 312 '' 

17. $875. 75.... 189 " 

18. $1532.38.'.. 320 '' 
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Principal, T-^me, 

19. 17500 3 mo. 15 da. 

23. *8125.42.... 9 " 18 '' 

21. $918.30 11 " 25 '' 

22. $4126.50.... 8 " 1 '' 

23. $816.10 5 '' 3 " 



Principal, Time, 

24. $325.45 . . . 1 yr. 6 mo. 18 da. 
26. $896.30... 2 '' 3 '' 6 '' 

26. $7125.30.. 1 " 7 " 15 ^^ 

27. $85.15.... 1 " 2 '^ 19 " 

28. $815.20... 2 " 3 '' 11 *^ 



Finding the exact time in days (181)^ what is the interest at 6% 

29. Of $875.10 from June 1, 1889, to Aug. 3, 1889 ? 

30. Of $74.50 from Jan. 3, 1888, to May 4, 1888 ? 

31. Of $512.75 from Dec. 15, 1888, to Jan. 18, 1889 ? 

32. Of $5826.45 from Aug. 15, 1888, to June 3, 1889? 

33. Of $925.38 from May 13, 1889, to Dec. 24, 1889? 

34. Of $1917.25 from Jan. 25, 1888, to Aug. 8, 1888? 
36. Of $5863.50 from Feb. 28, 1887, to Oct. 18, 1887 ? 

36. Of $928.80 from June 2, 1888, to Aug. 19, 1888 ? 

37. Of $759.40 from May 5, 1889, to Sept. 19, 1889 ? 

38. Of $2359.65 from Jan. 12, 1887, to May 15, 1887 ? 

39. Of $8211.75 from Mar. 7, 1889, to Aug. 31, 1889 ? 

40. Of $506.15 from Dec. 15, 1888, to Mar. 8, 1889 ? 

41. Of $1275.25 from Feb. 15, 1887, to Sept. 8, 1887 ? 

42. Of $5918.70 from Oct. 21, 1888, to Feb. 23, 1889 ? 

43. Of $2612,50 from Jan. 12, 1889, to Aug. 7, 1889? 

44. Of $4105.09 from May 30, 1887, to Nov. 18, 1887? 
46; Of $917.25 from Apr. 20, 1^8, to Dec. 12, 1888 ? 

46. Of $250.70 from Jan. 25, 1889, to Nov. 15, 1889 ? 

47. Of $1215.30 from Mar. 7, 1889, to Aug. 3, 1889 ? 

48. Of $720.19 from Nov. 15, 1886, to Feb. 4, 1887? 

Finding the time by comp. subtraction (180), what is the interest 

49. Of $478.32 from May 3, 1886, to July 6, 1888? 

60. Of $1375.70 from Oct. 8, 1883, to Jan. 30, 1889 ? 

61. Of $51.30 from Feb. 13, 1885, to July 9, 1887 ? 

62. Of $1286.58 from Sept. 25, 1886, to Mar. 3, 1889? 

63. Of $5,36 from Nov. 10, 1882, to May 8, 1889 ? 
64.. Of $138.50 from Jan. 18, 1888, to Jan. 15, 1889? 
66. Of $8270.75 from Mar. 12, 1884, to Feb. 28, 1888 ? 

66. Of $415.60 from Aug. 8, 1886, to May 19, 1888 ? 

67. Of $12.80 from July 30, 1884, to Aug. 31, 1887 ? 

68. Of $280.70 from May 1, 1883, to Apr- 12, 1889 ? 

244 
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245. To find the interest at any % by the ''6o-day rule.'* 

ILLUSTRATIVE EXAMPLE. 

What is the interest of t673.70 for 96 days at 8^ F 

Explanation.— Fij^t find the in- 
terest at 6% for 06 da. by the 60-day 
rule, obtaining $10,779. 

Sinoe %% \& \ more than 6^, the 
required interest at 8% must be \ more 
than the obtained interest at 6% . Hence, 
increase the interest at 6% ($10,779) by 
\ of itself ($3,593), obUining $14.37+ 
as the required interest at 8^. 



73.70, int. for 60 da. at %%. 
042, " " 36 



<€ it tt 



779, 
593, 



<C (t 



it 



37+, 



€t t€ 



96 
96 

96 



it tt 



tt tt 



tt 



(0* 



Rule. — Find the interest at 6% for the given time, and in- 
crease or diminish the result by such a part of itself as the 
given rate per annum, is greater or less than 6% 

Note. — ^The interest at 6^ being found, to obtain the interest at 1%, divide 
by 6 ; at 1^%, divide by 4 ; lit 2^, divide by 8 ; at 8%, divide by 2 ; at 4^, sub- 
tract \ of the interest from itself ; at 4(^, subtract \ of the interest from itself ; 
at 5%, subtract \ of the interest from itself ; at 5j^%, subtract -^ of the interest 
from itself ; at 6|%, add -^ of the interest to itself ; at 7%, add \ of the interest 
to itself ; at 7^^, add \ of the interest to itself ; at 8^, add \ 6t the interest to 
itself ; at 9%, add \ of the interest to itself ; at 10%, add | of the interest to 
itself ; at 12%, multiply by 2 ; and at any per cent, multiply the interest at 6% by 
the given nUe per annum, and divide the product by 6. 



4 

1 

1 
■I 



i 



EXAMPLES FOR PRACTICE. 

Find the interest by the above rule, and prove results by 24!3« 



Principal. Rate, 



1. $105 %% 

2. $450 4^ 

3. $575.30.. 

4. $350.90 . . 
6. $7500. . . . 



... 79 

o^ • • . . . oD 

h% 48 

1% 139 



Time, 

157 da. 
tt 



6. $519.75.. 4iJg 217 

7. $836.28.. 9^ 175 

8. $417.40.. 3^%..... 183 

9. $325.80.. 10^ 341 



tt 

tt 
tt 
tt 
tt 
tt 
tt 



Principal, Rate. 

10. $895.80.... 1%,. 

11. $375.20 10^.. 

12. $4105.30... %%,. 

13. $592.25... b%., 

14. $318.60 3^.. 

16. $295.45 12^. « 

16. $182.90 4jt%.. 

17. $9500 9%.. 

18. $182.40 4t%,. 



Tim4 


J. 


jr. mo. 


da. 


3 


5 


2 


15 


10 


24 


5 


17 


9 


8 


' 4 


25 


7 


13 


1 9 


12 


1 3 


18 
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Finding the exact time in days^ what is the interest 

19. Of $375.45 from May 9, 1889, to July 7, 1889, at 8^? ' 

20. Of $1240.35 from Sept. 15, 1888, to Feb. 5, 1889, at 5^? ;• 

21. Of $526.62 from June 8, 1888, to Dec. 30, 1888, at 1% ? 

22. Of $857.25 from Feb. 12, 1888, to Nov. 9, 1888, at 4^? 

23. Of $7285.15 from July 4, 1886, to Jan. 3, 1887, at ^%? 

24. Of $612.75 from Jan. 1, 1889, to Mar. 5, 1889, at 9%? 
26. Of $2196.30 from Mar. 23, 1887, to Sept. 3, 1887, at 6% ? 

26. Of $826.65 from Oct. 19, 1888, to Apr. 23, 1889, at 10^ ? 

27. Of $1475.50 from Jan. 25, 1888, to July 20, 1888, B.t4l%? 

28. Of $3825.75 from Apr. 12, 1887, to Feb. 13, 1888, at 4^ ? 

Finding the time by compound subtraction, what is the interest 

29. Of $2536.75 from May 19, 1883, to July 15, 1888, at 3%? 
30.' Of $746.20 from Apr. 5, 1886, to Jan. 9, 1890, at 7^ ? 

31. Of $428.50 from Oct. 25, 1882, to May 21, 1889, at 12^ ? ' 

32. Of $815.30 from July 15, 1889, to Oct. 19, 1889, at 7^? ., 

33. Of $9183.70 from May 13, 1880, to Aug. 25, 1889, at 5^ ? • 

246. Direct method of finding the interest at any rate 
per annum. 

ILLUSTRATIVE EXAMPLE. 

What is the interest of $416. 20 for 108 days at 8^ 7 

• » , ' - 

$416.20, int. for 45 da. Explanation.— .01 of $416.20, or $4,162, i« 

rrr ~ \g ^^ ;^ theinterestforjof 360^., or45da.At 8% per 

^'^^^ ^^ ^^ ^" ^^ annum (242). Hence, twice $4,162*, or $8,824, 

•'"•'^^ . ^^ is the interest for twice 45 da.,or 90 da.; one- 

277 -f, " *' 3 " third of $4,162, or $1,887+, the interest for one- 

go (f ^^108 '* third of 45 da., or 15 da.; and one-Afth^ of 

* $1,887, or $.277+, the interest forona-fiftA of 



8 
1 



$9 
16 da., or 8 da. Add the three results. 



Rule. — I. Draw a perpendicular line tivo pUices to the l^ft 
of the decimal point of the principal, and the remit unU be the \ 

interest of the principal for aw many days as the given rate is j 

contained tirries in 360. 

11. Take aw m^ny times, or such a part bfy the above result 
as the given days are times or part of the days required to pro- 
duce such result. 
24ff-^S4t6 
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NoTB 1. — Cutting off two integral places from the right of the principal, that 
18, taking .01 of the principal, will give the interest 



At 1% 


per 


an. 


for 880 da. 


" %% 


<< 


<< 


(< 


180 


(1 


" 3J& 


(< 


<( 


it 


120 


(( 


" 4J& 


« 


« 


<( 


00 


f< 



At 4|^ per an. for 80 da. 
5Jt '* " " 7a " 
6% " *' •* 60 " 
8^ " •' " 45 " 



«t 



i( 



i< 



At 0% per an. for 40 da. 
«i 10% ♦* ♦* •* 36 ** 
.1 12J6 " " " 80 " 



NoTX 2. — ^To find the integral multiplier, divide the given number of days by 
the days required to produce .01 of the principal, as given in Note 1 ; next sepa- 
rate the days remaining from this division into aliquot parts of the days required 
to produce .01 of the principal. 

NoTS d.— If the time be expressed in months and days, reduce to days by Note 
4, 342, before applying the Rule. 

EXAMPLES FOR PRACTICE. 

Find the interest by the above rule, and prove results by 242* 



Principal, Rate, Time. 

1. «26 h% 39 da. 

a. $720 10^ 51 " 

3. tlSOO.SO %% 140 " 

4. $475.08 9^ 65 " 

6. $1950.15 3^ 118 " 



Principal, Rate, Time, 

6. $2758.25 ^% ... 200 da. 

7. $317.95 4^.... 165 '' 

8. $418.30 b% 96 " 

9. $3275.30 8^ 4 mo. 8 da. 

10. $475.65 5^ 8 mo. 12 da. 



To Teachers. — The examples of 245 will afford additional practice by the 
^ direct method/' if deemed necessary. 

247. Interchangeability of principal and time. 

Whatever may be the rate per annum, it is evident from Rule, 
242, that in finding the interest of $75 for 40 days, the factors and 
divisor will be the same as in finding the interest of $40 for 75 days. 
The principal and time expressed in days are therefore interchange- 
able; that is, the principal can be regarded as days, and the days as 
dollars of principal. Much labor can often be saved by this inter- 
change. 

Rem. 1. — ^If, at 6% per annum, to cut off three integral places from the right 
of; the principal' will be the interest for 6 day%(24^; tor cut off 'two integral 
places,' the interest for 60 days (244) ; then, by analogy, to cut off one integral 
place must be the interest for 600 days ; and to cut off no integral place, that !s, 
the principal itself, must be the interest for 6000 days. 

246-S47 



INTEREST. 



1«5 



ILLUSTRATIVE EXAMPLES. 

I. At 6% per annum, what is the interest of $1500 for 219 days ? 
2. Of $400 for 317 days ? 3. Of $200 for 51 days ? 

(1) (2) (3) 

= int. 6000 da. $31 7 = int. 600 da. 5 l=int.600da. 

567— , int. 200 da. i 



$219 



54 



75, int. 1500 da. .i^ 



$21 



133, int. 400 da. 



70, int. 200 da. 



EXAMPLES FOR PRACTICE. 



Find the interest by the above method : 



iVffM«pa/. Bate. Time, 

1. $5000 6^ 287 da. 

2. $1000 6% 129 'i 

3. $150 6% 173 '' 

4. $800 e% 79 '' 

6. $2000 6% 41 " 

6. $7000 6^5mo. 17 " 



Principal, Rate, 

7. $105 S%. 

8. $450 4%. 

9. $900 5%. 

10. $4000 7^.. 

11. $800 ^%,. 

12. $720 



Time, 

..157 da. 
..213 '' 
..260 " 
.161 '' 
..291 '' 
^ . • • . 17o 



248. To find the^moupt. 



ILLUSTRATIVE EXAMPLE. 



What is the amount of $416.35, if placed at interest for 78 days at 
6% per annum ? 



$4 

1 
416 



$421 



■oLUTunr. 

16.35 = int. for 60 da. Rule. — Find the interest by the 

249 = ^' " 18 '^ TTiost convenient of the preceding 

rules ; and add the principal there- 

to. 



35 = principal. 



76+ = amount. 



EXAMPLES FOR PRACTICE. 



Find the amount. 
Principal, RcUe, 



Time, 



1. $890.40 b% 29 da. 

2. $315.30 4^ 72 " 

3. $3750.30 7^ 33 " 

4. $840 6^ 168 " 

247—^48 



Principal, Rate, Time, 

yr. mo. da. 

6. $515.50 9%., 1 19 

6. $734.40 S%., 7 28 

7. $600 5%.. 8 15 

8. $815.15 4^.. 15 8 



m 
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249. To find the accurate interest (237). 

ILLUSTRATIVE EXAMPLE. 

What is the accurate interest of 1325 for 24 days at 6% ? 



$325 
.06 



ExPLANATiox. — First find the interest for 
1 yr.^ obtaiuing $10.50. Since the accurate 
"Zq f^ -1 ^ ^ . number of days in a common year is 365, the 
' ^ / ' ^ * accurate interest for 24 days must be /^ of 

$19.50, or $1.28 + . 



X24 



365)$468.00($1.28 + 



BuLE. — MuMipiy the principal by the rate per annum to 
find the interest for one year. 

Multiply the interest for one year by the number of days 
and divide the product by 365. 

NoTK. — If the time is greater than one year, multiply the interest for one 
year by the number of years, and add the product to the interest for the odd days 
in the fractional part of year as obtained by the above rule. 

250. 365 days, the hasis for computing accurate interest, is ^| 
of 360 days, the basis for computing ordinary interest. Hence, in- 
Tersely, ordinary interest is -}| of accurate interest, that is, ordi^iary 
interest is i^ more than accurate interest. The most convenient 
method of computing accurate interest is to calculate the ordinary 
interest first, and then deduct ^f^ of itself, as follows : 



Ex. What is the accurate interest of $715.35 for 219 4ays at 6^? 



BOUmOH. 



$7 



21 
4 



$26 



$25 



15.35, ord. int. for 60 da. 



460 + , " 


i( 


" 180 " 


292 + , " 


<( 


" 36 " 


357 -f, " 


(( 


it 3 " 



109, '' '' " 219 '' 
261 = 1^ of ord. interest. 

65 = 261 -h 4. 

26 = Y^ of ord. interest. 
5 =?: 26 ~ 5 



752, ace. int. for 219 da. 



Note. — To diminish ordinary inter- 
est by ^ of itself: Under the ordinary 
interest write y^js ^f itself and divide by 
4; under this quotient write j^^ of the 
ordinary interest and divide by 5. That 
is, move the ordinary interest two plaices 
to the right and divide by 4, then move 
it one more place to the right and divide 
by 5. Subtract the sum of these four 
results from the ordinary interest 
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EXAMPLES FOR PRACTICE. 

Find the accurate interest. 

Prindpal, Rate, Time, 



1. $187.30... 
a. $1837.75.. 

3. $853.25... 

4. $75.50 

6. $375.40... 
«. $982.75... 



i^« .••••. 15 da. 
.A% 115 " 

. . p^ ...... lo 

.31^ 146 " 

.4^^ 75 " 



iVtn^tpo/. Rate, Time, 

jT. da. 

7. ToloD. <eO . . » « • O^ •••••• «/p 

8. $782.50 5^ 113 

9. $4150.35 7fc. ,25 

10. $913.25. . . . .3^% 1 320 

11. $2150.75 7^ 5 271 

12. $538.50...... 6^ 2 118 



What is the accurate interest 

13. Of $758.20 from Mar. 13, 1889, to Aug. 28, 1889, at 6%? 

14. Of $1290.75 from Jan. 10, 1887, to Oct. 7, 1887, at 7^ ? 

16. Of $75.30 from May 13, 1884, to Jan. 15, 1889, at S^%? 
l«. Of $945.38 from Aug. 5, 1885, to May 12, 1889, at 8%? 

17. Of $3200 from Oct. 12, 1886, to May 31, 1889, at 4^ ? 

18. Of $625.80 from Nov. 28, 1885, to Sept. 16, 1887, at 6%? 



INTEREST PROBLEMS. 

251, To find the rate per annum, when the principal, 
interest, and time are given. 

ILLUSTRATIVE EXAMPLE. 

At what rate will $342 produce 14.56 interest in 96 days? 



t3 
_2 

6) 5 



ExPLANATiox. — ^The interest of 



BOLUnOV. 

42, int. for 60 da. @ 6%. 



' Since the given interest ((4.56) 

472, " " 96" " ^%. is 5 times the interest at 1?&, the rate 

912 " ^' 96 ^^ '^ 1^. ^^ ^^^ given interest must be 5 times 

t4.560-s-$.912 = 5 times 1%, or 5^. ^^' °' ^^• 

BuLE. — Find the interest of the given principal for the given 
time at 1% per annum, and divide the result into the given 
interest. 

NoTB. — ^If the amount is given, diminish it by the principal to find the inter^U 
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EXAMPLES FOR PRACTICE. 

At what rate per annum will 

1. $648 yield 17.29 interest in 81 days? 

2. 13500 produce tl05 interest in 4 mo. 15 da. ? 

3. $8730 amount to $8974.44 in 8 mo. 12 da. ? 

4. $296 in 45 days produce $3.70 interest ? 
6. $500 in 9 mo. 6 da. yield $23 interest ? 

6. $3800 amount to $3874. 10 in 78 days ? 

7. $810 yield $17.64 interest from May 3, '89, to Nov. 15, '89? 

8. $750 amount to $776.50 from Mar. 1, '88, to Aug. 7, '88 ? 

9. $380 amount to $396.91 from Apr. 7, '87, to Oct. 2, '87 ? 

25S. To find the time, when the principal, interest, und 
rate are gfiven. 

ILLUSTRATIVE EXAMPLE. 

At i% per annum, in what time will $315 produce $20.79 interest? 

■OLUTIQH. 

$ 315, int. for 9 da. @ 4^. 
ExPLAKATiON. — ^The ordinary interest of 

035, " "1 " " 4^. $815 for 1 day at 4% is $.085. 
20.790-5- .035 = 594 da. Since the given interest ($20.79) is 594 

1 ord. int. year = 360 *^ times the interest for 1 day, the time of the 

ITT ^^ given interest must be 694 times one day, or 

. 594 days, which equal 1 ordinary interest 

7 ord. mt. months == 210 " y^a^ (360 da.). 7 ordinary interest months 

24 ^' (210 da.), and 24 days. 
Ana. 1 yr. 7 mo. 24 da. 



Rule. — Find the interest of the given principal at the given 
rate for 1 day, and divide the result into the given interest to 
find the number of days. 

NoTB 1.— To obtain a result in years, months, and days, count each 300 days 
of the answer as a year ; each 30 days of the remainder as a month, and the final 
i«mainder as days. 

Note 2. — ^To avoid fractions, instead of following the above rule multiply the 
given interest by the quotient of the rate per annum into 360, and divide the result 
by Tiv of the principal. Thus, in the UL Ex. (20.79 x 90)+3.15 = 594 da. 
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EXAMPLES FOR PRACTICE. 

In what time will 

1. $395 produce $82.16 interest, if loaned at 6^ per annum ? 

2. $1940 amount to $2273.68, if loaned at 8^ per annum r 

3. $936 yield $69.68 interest, if loaned at 8^ per annum ? 

4. $765 amount to $765.51, if loaned at ^% per annum? 

6. $856 produce $2.14 interest, if loaned at b% per annum ? 

6. $7200 amount to $7239.20, if loaned at 7^ per annum ? 

7. Any principal double itself at 3^? At 4^ ? At 6^? At 6^ ? 

8. Any principal treble itself at %% ? Quadruple itself at 1% ? 

9. On Aug. 23, 1888, I loaned $530 at 6^ per annum, and when 
the debt became due I received $536.36 in full of principal and inter- 
est for exact time in days. At what date was the debt paid ? 

10. A note of $850 amounted to $855.95 on Oct. 13, 1889. At 
what date was the note drawn, if it drew interest at 4^ per annum, 
and the time was computed by compound subtraction ? 

253. To find the principal, when the interest, time, and 
rate are given. 

ILLUSTRATIVE EXAMPLE. 

What sum loaned from Apr. 20, 1889, to Dec. 19, 1889, at %% per 
annum, will produce $8.10 interest ? 

BOLUTioH. Explanation. — Dividing the days 

Apr. ^ to Dec. 19 = 243 da. regarded as hundredths (2.43) by the 

$2.43^45 = $.054, int. of $1. quotient of the rate per annum into 860 

8.100-^.054 = $150, Arts. (360+8 = 45) produces .054 as the rate 

of interest for 243 days at 8^ per an- 
num (Rem. 1, 241) ; or, regarded concretely, $.054 is the interest of $1 for 243 
days at 8% per annum. Hence, since the given interest ($8.10) is 150 times the 
interest of $1 ($.054) the principal of the given interest must be 150 times $1. 

Rule. — Divide the given interest by the interest of $1 for the 
given time and at the given rate. 

Note 1. — To find the interest of $1, divide the days regarded as cents by the 
quotient of the rat-e per annum into 360. If the time be given in years, months, 
and days, reduce to days by Note 4, 242. 

Note 2. — To avoid fractions, instead of applying the above rule, multiply the 
given interest by the quotient of the rate per annum into 860, and divide the result 
by the time in days regarded as cents. Thus, in the 111. Ex., ($8.10x45) + 2.48 
= $150. 
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EXAMPLES FOR PRACTICE. 

What principal will yield 

1. $21.85 interest in 69 days at 5^? 

2. $8.82 interest in 8Jt days at 6^? 

3. $22.50 interest in 135 days at 4^? 

4. $30.94 interest in 6 mo. 28 da. at 9^? 

6. $40.60 interest in 1 yr. 5 mo. 12 da. at 8^? 

6. $67.20 interest in 2 yr. 9 mo. 18 da. at 4^? 

7. $19.60 interest in 1 yr. 2 mo. 21 da. at 5^? 

8. What snm loaned from Sept. 18, 1887, to Mar. 4, 1888, at 6^ 
per annnm, will produce $24.22 interest (find exact time in days)? 

9. A lender received $182 interest on a sum loaned at 8^ on May 
30, 1888, and paid Jan. 19, 1889. What was the sum loaned (find 
the time by compound subtraction) ? 

10. What sum will produce $514.40 interest in 2 years, 10 months, 
and 20 days, at 4:\% per annum ? 

254. To find the principal, when the amount, time, and 
rate are given. 

ILLUSTRATIVE EXAMPLE. 

What sum of money loaned from Jan. 8, 1889, to May 12, 1889, 
at 9^ per annum, will amount to $3134.24? 

■oLUTxoN. Explanation. — ^Find the interest 

Jan. 8 to May 12 = 124 days. of $1 at 9% for 124 da. by Note 1, 

$1.24 ^ 40 = $.031, int. of $1. ^^^^ *»<^ »^«* ^ *^' obtaining 

$1 + $.031 = $1,031, amt. of $1. *'-^' *" J^'*"^"''"*^'*^.,,^^, 
qiQA9An . 1 HQi A^nAH Since the given amount ($3134.24) 

dld4.^40 -r- l.Odl = «dU40. .g 304^ ^^^^ ^jj^ amount of $1 

($1,081), the principal to produce the required amount must be 8(H0 times $1, or 
$9040. 

Rule. — Divide the given amount by the amount of 01 for 
the given time and at the given rate. 

Note 1. — ^To obtain the amount of $1, find the interest of $1 by Note 1, 253 ; 
and annex the result to $1. 

Note 2. — To avoid fractions, multiply the amount by the quotient of the rate 
per annum into 860; and divide the result by the same quotient increased by the 
days regarded as hundredths. Thus, in the III Ex., ($8184.24x40) + (40+1.24) 
= $8040. 
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EXAMPLES FOR PRACTICE, 

What principal will amount to 

1. $176.13 in 135 days, if loaned at 8^? 

2. $419.80 in 297 days, if loaned at 6^? 

3. $677.10 in 120 days, if loaned at 6^? 

4. $7420.74 in 3 mo. 19 da., if loaned at 4^? 
6. $9051.84 in 1 mo. 11 da., if loaned at 9^ ? 

6. $1302.75 in 1 yr. 10 mo. 25 da., if loaned at 4J^? 

7. What principal loaned Sept. 5, 1888, at 6^ per annum will 
amount to $4513.60 on Mar. 2, 1889 (find exact time in days)? 

8. On Mar. 18, 1889, 1 borrowed a sum of money at b% per annum, 
and on Aug. 3, 1889, I paid $488.80 in full of principal and interest. 
What was the sum borrowed (find time by compound subtraction)? 



REVIEW OF INTEREST. 

255. General Directions.-— 1. If interest is required, muh' 
tiply the principal by the rate of interest for the given time. 

To find the rate of interest for the given time, refer to Rem. 1, 241. The 
rarious processes in which a perpendicular separatrix is used, are the most con- 
venient for executing the aboye direction. 

2. // interest is given, divide it by the interest of 1 unit of 
the required term. 

1. A note of $582.75, at b%, dated May 2, 1888, was paid Feb. 14, 
1889. What was the amount of the payment (exact time in days) ? 

2. A partner was allowed %% per annum on all sums invested with 
his firm, and charged 6^ per annum on all sums withdrawn. At the 
beginning of the year he had $8000 invested ; on May 13, he invested 
$1500 additional ; and on Aug. 9, he withdrew $800. What was the 
interest balance to his credit at the close of the year (find the exact 
time in days) ? 

3. • A note of $850 amounted to $855. 10 on July 9, 1888. When 
was the note drawn, if interest was computed for the exact time in 
days at ^% per annum ? 

4. On June 17, 1889, I loaned $812 at b% per annum, and when 
954—255 



172 INTEREST, 

the debt became due I receiired $818.09 in full of principal and ordi- 
nary interest computed for exact days. At what time was the debt 
paid? 

6. On Mar. Z, 1889, a merchant bought goods for $780. 16 on 60 
days' credit, but did not pay for them until June 15, 1889. What 
was the amount then due, computing interest at %% for the exact time 
in days? 

6. What sum loaned at 9^ per annum on April 13, 1888, will 
amount to $977.16 on June 11, 1888 (time obtained by compound 
subtraction)? 

7. A note of $525.30, bearing accurate interest at 5^, was given 
Jan. 19, 1885. What sum will discharge the note on July 15, 1887, 
no previous payments having been made ? 

8. A house which cost $5400 rents for $30 per month. What is 
the net rate per annum of interest received on the investment, if the 
average annual expenses are $144? 

9. What is the difference between the accurate interest and the 
ordinary interest of $8500 from May 12, 1889, to Oct. 19, 1889, at 8^ 
per annum, computing the exact time in days in both cases? 

10. A house which cost $8400 is rented for $700 per annum. What 
is the net annual rate % of interest on the investment, the avecage 
annual expenses being $125 for taxes, $21 for insurance, $75 for ground 
rent, and $59 for repairs? 

11. On Aug. 15, 1885, I borrowed $7350, and on Mar. 7, 1887, 
I paid $7810.60 in full of principal and ordinary interest, computing 
the time for the fraction of a year in exact days. At what rate per 
annum was the sum loaned ? 

12. How much must I pay for the use of $8350, borrowed at b% 
per annum on Jan. 18, 1887, and returned Dec. 12, 1887 (find the 
time by compound subtraction)? 

13. An attorney collected a claim of $450 with ordinary interest 
thereon for the exact time from Aug. 29, 1885, to Dec. 14, 1885, at 
1%. What were the net proceeds due the creditor, if the attorney's 
rate of commission was 10^ ? 

14. I bought a house and lot on speculation for $15325 ; and 5 
months and 11 days from the date of purchase I sold the property for 
$16200. If money was worth %% per annum, how much more did the 
transaction yield than by lending the purchase money at ordinary 
interest ? 

255 
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16. If a man borrow $3450 in Maryland at the legal rate and loan 
it in California at the legal rate, what will be his gain in 11 mo. 9 da.? 

16. What annual rate of interest on the net sales is equivalent to 
a discount of b% on the gross sales, if the term of credit is 60 days? 

17. What trade discount will equal 8^ per annum interest on the 
net sales, if the term of credit is 90 days? 

COMPOUND INTEREST. 

256. Compound Interest is interest which for the first interest 
period is computed upon the principal alone; and for subsequent 
periods, upon the principal increased by its accrued interest. 

Rem.— Interest may be compounde/i annually, semi-annually, quarterly, or at 
still shorter intervals, if previously agreed to by the parties interested. In most 
States, the collection of compound interest at the maximum legal rate cannot be 
enforced ; but if the debtor consents to pay it, to receive compound interest at the 
maximum legal rate does not constitute technical usury. 

ILLUSTRATIVE EXAMPLE. 

What is the interest of $3285.23 for 3 years, if compounded annually 
at 7^ per annum? 

BOLimoir. Explanation. — It is customary 

$3285.23, original principal. in business to carry resulte no 

' 1 T1> • f f 7^ further than three decimal places. 

229.966 + , 1 yrs mt. at 1%. nenoe, commencing with the 

$3515. 196, principal 2d yr. tenths' order of each principal, 

246.064—, 1 yr's int. at 1%. multiply it by the rate % (hun- 

dredths), and write the first figure 



$3761 . 259, principal 3d yr. ^^ ^^ch product in the third decimal 

263.288 + , 1 yr's int. at 7 %. place (thousandths), as in the solu- 

$4024.547, amt. at close of 3d yr. ^^''^' 

QOQx oQ ^«;or;,^<,i ^^\^^i^<^\ To secure accuracy, multiply 

o28o.2«>, oriinnal principal. , . i. ■• _4. . i . • i 

— o x- x- ^jjQ rejected part of each principal 

$739.32—, comp. int. for 3 yrs. by the rate % to find how much to 

carry to the retained product. 

Rule. — I. Find the interest of the pidncipal for the first 
interest period, add it to the principal, and the sum mill he 
the second principal, 

II. Find the interest of the second principal for the second 
period of time, add it to the second principal, and the sum, 
udll be the third principal. 
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174 INTEREST. 

III. Proceed in this manner as many different times as 
there are periods in the given time. The last result iMl be 
ttie amount due. 

IV. Subtract the original principal from the amount due, 
and the remainder uiM be tJie compound interest. 

Note. — ^If the given time contains a fraction of an interest period, find by the 
rule the amount of the princijml to the end of the last complete period ; then com- 
pute the interest of this amount for the fraction of a period, and add it thereto to 
find the compound amount for the full time. 

EXAMPLES FOR PRACTlbk. 

Find the compound interest. 

Principal. RcUe per aniwum. Time. Interest payable. 

1. $8500 b% 3 yr annually. 

2. $6200 %% 2 " semi-annually. 

3. $3500 4^ 4 '* annually. 

4. $7200 %% 3 " semi-annually. 

6. $5300 b% 2**5 mo semi-annually. 

6. $9000 1% 2 ** quarterly, 

7. $8200 8^ 1 ** 8 mo quarterly. 

8. $725 6^ 1 ** 7 " quarterly. 

9. $1575 10^ 1 ** 5 ** 18 da. . . quarterly. 

10. $1836 4^ 1 ** 2 *' 12 " . . . quarterly. 

[In the following examples, find the time by com p. subtraction.] 

11. A man deposited $150 in a savings-bank, and received b% per 
annum interest, payable quarterly, and compounded if not withdrawn. 
What amount was to his credit at the close of the second year ? 

12. What is the amount due Feb. 15, 1889, upon a note of $375.15, 
dated May 7, 1885, and drawing interest at %% per annum, com- 
pounded semi-annually, no payment having been previously made ? 

13. What sum will, on May 19, 1888, discharge a note of $2750, 
dated Aug. 15, 1886, and drawing interest at 8^ per annum, com- 
pounded quarterly, no previous payments having been made ? 

14. A note of $3500, dated May 5, 1884, drawing interest at 6^ 
per annum, compounded semi-annually if not paid, had the first 5 
interest payments paid when due. What was the amount due upon 
the note Dec. 25, 1888, if no subsequent payments were made ? 

256 
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257. The labor of computing compound interest may be abridged 
by the use of the following 

Compound Interest Table, 

Showing the amount of Si at compownd interest for any numher of years, from 1 

year to 55 years ificlusive. 



Tn. 

1 


liwrct. 


l/^peret. 


9 per et« 


<ji per ct. 


8 per et. 


tHptrtL 


4 per et. 


Trs. 


1.01M 000 


1.0160 000 


1.0100 0000 


1.0280 0000 


1.0300 0000 


1.0880 0000 


1.0400 0000 


1 


9 


lUlttflOOO 


1.0801 ISO 


1.0404 0000 


1U>S00 2)00 


1.0000 0000 


1.0712 1500 


14810 0000 


2 


8 


1.0MS010 


1.0450 784 


1.0011 0800 


1.0768 0061 


1.0927 1700 


1.1087 1787 


1.1248 6400 


3 


i 


1.0400 MO 


1.0013 888 


1.0814 8118 


1.1088 1180 


1.1156 0881 


1.1473 2300 


1.1608 6856 


4 


lunoioi 


1.0778 840 


1.1040 8080 


10814 0821 


ia6B2 7407 


1.1878 6881 


LllOO 5100 


5 


6 


iwoeusos 


1UIM4 488 


1.11610848 


1.1500 0841 


1.1040 6280 


lJ109 65ft 


1.1668 1901 





T 


1.0981 IS4 


1.1008 450 


1.1486 8687 


1.1888 8575 


1.2298 7387 


14721 7920 


14159 3178 


T 


8 


lJK» 607 


1.1104 018 


1.1718 6088 


lJtl64 0290 


1J007 7008 


14108 0004 


1.8685 6905 


8 


it 


l.00i0 8SS 


1.1488 000 


1.1060 8157 


1.2488 6207 


1.3047 7318 


14028 8735 ' 


14238 1181 





iMum 


ia008 408 


1.2188 8448 


L1800 8454 


1^4381888 


1.4105 0878 


148014438 


10 


11 


ijueon 


1.1778 480 


18^7481 


1.8120 8060 


1.8842 8387 


1.4500 8071 


1.5304 6406 


11 


18 


1.12^ »0 


1.1068181 


1.1688 4170 


1.8448 8881 


1.4257 8060 


14110 8800 


1.601 C3-J12 


13 


13 


1.1080 OM 


1.818S6I4 


1.1080 0668 


1.8785 1104 


1.4685 8871 


14639 6600 


1.0050 7351 


13 


14 


1.1404 748 


1.SS17 667 


1.8184 7878 


1.4129 7388 


1.5126 8071 


1.0180 0451 


1.7310 7646 


14 


1ft 


1.1000 lOO 


lJ501i31 


1.8458 6884 


1.4483 8817 


1.5570 0741 


1.6758 4883 


14000 4361 


18 


16 


1.17K988 


1.9680 885 


1J727 8670 


1.4845 0S61 


1.0847 0044 


1.7838 8601 


14720 8116 


16 


IT 


I.18a044 


1.8880 108 


L4002 4141 


1.5216 1826 


1.0528 4763 


1.7040 7555 


1.0470 0050 


IT 


19 


1.1001 479 


1.8078 408 


1.42814685 


1.5586 6871 


1.7024 8306 


1.8674 8030 


8.0258 1881 


18 


19 


1.1901000 


1.8808 607 


1.4568 1117 


1J!986 60^9 


1.7535 0605 


1.9225 0131 


2.1068 491^ 


19 


90 


Lsooieoo 


1.8488 680 


1U850 4740 


1.6880 16a 


1.8061 U28 


14807 8880 


1.1011 2314 


90 


91 


1.S3S3 010 


1.8870 678 


l.n50 0634 


1.8795 8185 


1.8601 0457 


14584 8147 


14787 6807 


91 


93 


1.S447160 


1J876 0S7 


1.5450 7967 


1.7215 7140 


1.9161 0341 


1.1315 1158 


8.8000 1870 


83 


93 


1.SS710I0 


1.4088 771 


1.5708 8026 


1.7646 1068 


1.973S 8651 


1.2061 1448 


84647 1555 


93 


94 


1.S007M0 


1496 028 


1.0084 872S 


1.8087 2585 


2.0327 9411 


8.2838 1840 


14638 0417 


94 


2i 


l.l8S4no 


U4500 464 


1.6400 0580 


1.8588 4410 


2.0937 7708 


84082 4488 


8.0058 8088 


88 


96 


1.1068 801 


1.4717 006 


1.0784 1811 


1.00010270 


1.1566 0127 


1.4450 6850 


1.7714 0078 


96 


fiT 


IJOOIOOO 


1.4048 001 


1.7008 8048 


1.0478 0001 


2.2212 8901 


14315 C711 


1.8833 0858 


9T 


99 


LSSll 010 


1.8178 188 


1.7410 8411 


1.0904 0502 


1.2879 -768 


1.6201 7100 


2.9987 0831 


98 


99 


1JS4S0W 


1.5800 80S 


1.7758 4460 


1.0464 0730 


1.3565 6551 


1.7118 7708 


8.1188 5146 


39 


SO 


1.1478 400 


1.6080 801 


1.8U8 6156 


8.0075 6758 


1.4178 6247 


14067 0870 


84488 0751 


30 


31 


1J8U874 


1.680^184 


1.8476 8888 


1.1600 0077 


1.5000 8086 


14050 8148 


8.8781 8841 


31 


83 


1.0740 407 


1.6108 148 


1.8846 4058 


1.2087 5094 


1.5750 8276 


8.(;007 0750 


8.C080 5875 




83 


LJ080 001 


1.0841 788 


1.08218140 


1.2588 5086 


1.0528 8524 


8.1110 4885 


8.6488 8110 


33 


84 


1.40S8 770 


1.6680 064 


1.8000 7008 


1.8153 2113 


2.7318 0530 


8.2208 0033 


8.784 1 1634 


34 


Zi 


1.4100 088 


1.0688 818 


1.8008 8056 


1.8781 0510 


2.8188 6245 


84336 0045 


84460 8800 


38 


86 


1.4807 088 


1.7001886 


8.8888 8784 


1.4825 8531 


1.8081 7833 


846010611 


4.1080 8256 


86 


87 


1U460 708 


1.7847 700 


lUMOO 8500 


1.4033 4870 


8;0851 8068 


8.6710 1543 


4.2680 8960 


37 


88 


1.4S08 871 


1.7007 068 


1.1222 0870 


1.6550 8242 


3.0747 8348 


8.0060 1131 


44388 1345 


33 


89 


1.4741 8SS 


1.7671 108 


1.1647 4477 


2.6105 7448 


3.1670 1000 


84258 7171 


44168 6500 


39 


40 


1.4088 0S7 


1414^184 


2.3060 8960 


8.0850 0884 


3.2020 8778 


846016071 


44010 1063 


40 


41 


1.8087 8S4 


1.8418 8S7 


9.Vin 8040 


1.7511 8043 


8.8608 0803 


44078 8381 


44080 0145 


41 


43 


1.8187 800 


1.6688 471 


2J978 4447 


2.8200 0520 


3.4000 0589 


4.1411 6790 


5.1017 8381 


43 


43 


1.8888 778 


1.6008 788 


2.8431 8088 


2.881S 2006 


3.5845 1077 


44807 0208 


64004 0517 


43 


*J 


1.8488 178 


1.8858 880 


2.8800 6814 


1.0638 0806 


8.0714 6227 


44438 4160 


64166 1608 


44 


L8048 1O7 


L0641130 


1.4878 6481 


8.0370 0328 


8.7816 8684 


4.1018 6856 


644117568 


45 


46 


1J804 880 


1.0886 161 


1.48061119 


8.1188 6086 


8.8850 4872 


440804118 


8.0748 1271 


46 


47 


lJ00ieS4 


1.0181 701 


1.6368 4851 


8.1916 9713 


44)118 8603 


64372 8404 


64178 1561 


4r 


48 


1.8111 Ml 


1.0484 788 


S.5870 7088 


8.2714 8950 


4.1821 5188 


64136 8808 


84705 2824 


48 


U 


1.8188 488 


U741806 


8.6888 1170 


8.8538 7080 


4.2562 1044 


64060 0460 


84838 4037 


49 


1.0448 818 


8a06l414 


1.68U6808 


8.43718878 


44888 0001 


64840 1088 


7.1000 8886 


80 


81 


L6810 781 


1.1888 811 


8.74641078 


8 Jt8t 8644 


4.61641880 


6.7808 0080 


74880 6008 


81 


83 


1.0778 888 


1.1868 784 


1.0008 1810 


3.6111 1138 


4.6508 8600 


6.9687 1317 


74806 8871 


53 


88 


1.0044 0S8 


1.8014 005 


1J668 8476 


3.7013 0010 


4.7004 1247 


0.1921 0824 


74040 5220 


83 


ts 


1.7114 105 


1.8844 878 


1J184 8144 


8.7030 1401 


448411486 


0.4088 SlOl 


84138 1485 


84 


1.718S848 


8.3070 480 


1.0717 8087 


8.8887 7808 


6.0821 4850 


0.0331 4114 


8.6463 6008 


88 



Kom L— To 8nd tlM mwraiit to which may glTfln principal, at oomponnd Interest, will inc f eaie at any rale per 
ram, and fi»r any nnmber of Tears firen in the preceding tables : 

Mwttiftif ihefioM pHmatpti 8y rte — loii wl «/ 81 t^ prinoljptd for Oe^Awt llaMOMl roCsjMr oimmr, cuakoim Uk 
OsfUb. 

Kom 8— To Bad the co m po n nd Intereat whieh any giron principal will produce at any rate per annvm, and Ibr 
tmj nnmber of 7«ars given in the preceding tables : 

StUbmBl %\fi«m Vfwnomid t^%\/6r (ks^piven tfme •ml rols per ajinwn, as sAown 4a Oe laUs; As rssntt iHS6s 
OmmmpomdiMUrwd^^iii^piUafA MMpl^tkt compound Imkrut^ 91 VfriMlfmlHl^0*^rtM^al 

2S7 
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IKmREST. 



Compound Interest Table, 

Showing the amofifU of $1 at compound interest for any number of years from 1 

year to 5S years inclusive. 



In 



1 
8 
8 

1 

6 

I 

9 
10 

11 
19 
18 

H 

18 

19 
90 

91 



I 



93 
94 
9d 



9t 

98 
99 
80 

81 
89 
83 
84 
85 

80 
87 
88 
89 
40 

41 
49 
43 
44 
4S 

46 
47 

48 

IS 

61 
69 
A3 

A6 



AHfTtL 



1.M50 000* 
1.09S0 S5ti0 
1.1411 661 S 
l.lttS 1866 
LS4618164 

1.80ft 661S 
1J608 6188 
1.4ttl 0061 
1.4860 8SU 

1.66S0 6MS 

L6858 814S 

1.77n8616 
1.8119 448S 
1«68BI 8144 

unsM Tois 

S.11SS 7681 
S.9064 7877 
t.8078 6081 
t.4117 140S 

MfOt 4116 
S.68S6 S201 
S.7621 6683 
2-8760 1888 
8.0064 1446 

tJ406 780l 
8.2820 0056 
8U296 0809 
8.5840 8049 
8.7458 1818 

8.8138 S74B 
4.0809 8104 
4.2740 8018 
4.4068 6154 
4.6678 4781 

4.877S7846 
S.0968 6040 
f.ia62 18Sl 
C6658 8908 
S.8168 6454 

•d0781 0094 
6J516 1S48 
6.6874 8818 
6 9861 2290 
7.2482 4848 

7.6744 1961 
7.9162 6849 
8.2714 6557 
8.6436 7107 
9.0826 8627 

0.4891 0490 

8.8688 6468 

10J077 8858 

10.7716 8677 
U.2563 0817 



8 per €t. 



1.0666 600 
1.10;{i 000 
1.1678 260 
1.2156 068 
1^61816 

1 J460 9'4 
1.4071004 
1.4774 654 
1.5318 282 
1.6288 



1.7101894 
1.7958 668 
1.8866 491 
1.9799 813 
S.078t 682 

2.1826 
1^2920 

2.4066 191 
2.5269 602 
077 



% 



2.7860 026 
2.9252 6j7 
8.0715 238 
8.2250 909 
8.3868 640 

8.6656 727 

3.7884 608 

8.9201 291 
4.1161 856 
4.3219 424 

4.S380 896 

4.7649 416 
6.0081 886 
6.2538 480 

6.6160 164 

6.7018 161 
6.0811 069 
6.8864 778 

6.7047 612 
7.0880 887 



7.8916 862 
7.7C16 876 
8.1496 609 
8.5571 603 
8.9860 078 

9.4842 682 

9.9069 711 
10.4012 697 
10.9218 881 
11.4678 606 

12.0407 696 
18.6428 066 
18.2749 487 
13.9386 961 
14.6366 809 



6 f«r cU 



1.0600 600 
10286 000 
1.1910 100 
1.2624 770 
1.3888 166 

1.4188 191 
1.6086 8u8 

1,5986 481 
1.0894 790 
U606 477 



l.( 

2.0121 066 
2.1320 288 
2.2606 040 



n7 

1.0927 766 
1.8648 892 
8.0256 905 
6.X718J6 

8.8906 686 

8.(1036 874 
8.8197 437 
4.0489 846 
4J918 707 



4.8228 459 
6.1116 807 
6.4188 879 
6.7484 612 

6.6881006 

0.4686 867 
6.8406 899 
7.2510 258 
7.6860 8<i8 

60478 620 
8.6860 871 
9JS42 6U 

9.7086 076 
10.8857 178 

1(^9028 610 
11.6570 827 
12.2504 646 
12.9864 819 
18.7646 106 

14.6801 676 
13.4660 167 
16.8988 717 

17.8776 040 
16.4801 6tt 

19.6266 686 

10.6966 666 
11.9886 086 
28.2660 104 

84.6608 216 



7 pwct. 



1.0700 000 
1.1440 000 
1.1'260 430 
1.8107 900 
1.4026 617 

1.8007 604 
1.6067 616 
1.7181 6C1 
1.8384 691 

1.9671614 

1.1046 620 
1.2611 616 
1U098 460 
1.6786 641 
1.7600 616 

8.6611686 
6.1686 161 
8.8709 628 
6.6166 276 
6.8686 646 

4.1406 6U 
4.4804 017 
4.7406 190 
6.0728 670 
6.4174 626 

6 J678 629 
6.2188 676 
6.6488 884 
7.1142 671 
7.612» 6S0 

8.1461 129 
8.7151 708 
9.3166 800 

9.9781 133 
10.6766 816 

11.4188 421 
12.2286 181 
13.0791 714 
13.0348 104 
14.8744 676 

16.0126 690 
17.1442 S4» 
184448 6M 
19.6284 596 
21.C024 616 

22.4726 184 
24.0457 070 
23.7289 066 
27.5209 800 
2J.4676 161 

81.6100 168 
88.7166 480 

36.6661 lU 
88.6111 600 
41.8160 015 



8 per «t. 



1.1966 ooo 
14607 110 
14606 690 

1J666 748 
1.7186 848 
14609 601 
1.9990 046 
1.1666160 

14816 690 
14181 701 
1.7106 187 
1.9871 030 
6.1711601 

64160 410 

6.7000 181 
6.9960 196 

4.8157 on 
4.6600 671 

6.0886 687 
64866 404 

64714 637 
6.8411 607 
64464 751 

7.6966 631 

7.0880 615 

8.6271 064 

04171 74} 

10.0626 660 

104676 694 
11.7370 880 
12.6760 406 
13.6901 830 
14.7866 4M 

15.9681 718 
17.2456 156 
18.6252 758 
23.1151 977 
11.7146 116 

134614 631 
15.8394 619 

274666 404 
2).55S0 717 
81.6104 494 

84 4740 656 
37.2320 121 
40.2106 781 
434274 100 

464016126 

60.6687 416 

64.7060 406 
69.0826 141 
63.8001 160 
684166 661 



f«r ft. 



1.1661600 
14060 800 

14115 616 
14866140 

14771001 
14180 691 
1.9915 626 
1.1718 988 
14076 667 

14604164 

14116 648 

6.0666 040 
6.8417 170 
64414 616 

6.9706 060 
44176 684 

4.7171 1C4 
6.1416 618 
640A4106 

6.1086 077 
6.0586 004 
7.1676 746 
74110 831 
64180 607 

04991 679 
10.1450 621 

11.1671 696 
12.1711 621 
16.1676 786 

144617 606 
15.7688 886 
17.1810 184 
18.7284 109 
104189 679 

12 1811 180 
14.2338 666 
26.4866 806 

28.8158 617 
614004100 

64.1861 679 

87.3176 820 
40.6761 098 
44.8869 697 
484171 661 

62.6767 419 
67.4176 480 
62.86:1 670 

68.2170 088 
744676 201 

81.0496 969 

884441696 

96.2961 449 

1044617 070 

1144081 616 



10 per et. 



1.1000 000 
1.1100 000 
14810 000 
14641000 
14106 100 

1.7716 610 
1.9467 171 
1.1486 886 
14579 477 
14067 416 



84561 

6.1864 
64521 

6.7974 
44771 



6.0644 
6.5500 

6.1160 
0.7175 

7.4001 
8.1491 



9.8497 
104347 



167 
284 
712 
988 
481 

789 
708 
178 
890 

000 

499 

749 
OM 

ni 

069 

11.9181 766 
18.1099 942 
14.4109 986 
15.8680 980 
174494 018 

19.1946 426 
114117 766 
16.1161444 

16.6476 099 
16.1094 600 

60.9116 806 
64.0080 486 

674046 484 

41.1447 776 
46.1692 656 

40.7861.811 
64.7686 092 
00.1400 691 
064640 761 
n4004 687 

60.1706 811 

88.1974 866 

074171 686 

106.7188 672 

1174806 626 

H9.1299 681 
141.0488 820 
166.1471 161 
1714719 477 
1884581 426 



1 
9 
8 
4 

ft 



T 

8 

9 

10 

11 
19 
13 
14 
18 

10 
17 

18 
19 
90 

91 
99 
98 
94 
98 

96 
9T 
98 
99 
80 

81 
89 
83 
84 
88 

86 

U 

89 
40 

41 
49 
43 
44 
48 

46 
47 

48 

2S 

81 
89 
83 



Non 3.— The amoant of $1 for more thu AS j^tn 1i equal to the inodaet of the Mmrant of 81 for ray two or 
nore nvmhere of jeare in the Table whoee eam Is eqnal to the gf too time. Thni, the amonnt of $1 at eompoand in- 
terest for 96 years at 8 per cent per annum, is eqnsi to the prodnet of the amonnt ef 81* at 8 per cent., Ibr SO years 
(846.0016125) mnltlplied by the amount of 81, at 8 per cent., for 48 years (840.2106731), thai is, 846.9016126x404106731, 
or 81886.9407179+. 

Kora 4.— When the intovst is to be eoraponnded semf^nnnally, 8nd, from the TaUe, the aasomt or Interest at 
otf^af/ the rate per annum for twice the number of years. Thus, the compound Interest of $1 for 1ft yeaie at 6 per 
cent, per tmimm,payMe temUMnudOif, Is the same as the compound interest of |1 fbr 10 yeari at IM per cent, per 
annum, pat/aUe OMnuaBy; ond the compound interest of any sum for 8 years at 4 per cent, per annum, eomfMunii^i 
9uar|0rl|r, Is tiie same as the oompound intereet of the tame timifor8l7«ais,atlper«eBt pernmnm, wm p o mt dtd 
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TRITE DISCOUNT. 177 

258. Application of the compound interest tables. 

EXAMPLES FOR PRACTICE. 

1. What is the iuteresFt of $8000 for 28 yeat^, if compottnded 
annaally at 6^ per annum ? 

$5.1116867, compound amount of $1 of principal for 28 years at ^%, 
1. , the principal, above compounded, which is to be deducted. 

$4.1116867, compound interest of $1 of principal for 28 years at 6jg. 
8000, given principal. 



$32893.4936000, comp. int. of $8000 of principal foi- 28 years at 6^. 

Find from the table the 

2. Interest of $9600 for 17 years if cdmpounded annually at 1%. 

3. Amount of $75<)0 for 51 years if compounded ailnudfly at 6%. 

4. Interest of $3200 for 36 yr. 3 mo. if compounded yearly at 6jg. 

6. Interest of $875 for 15 years if compounded half-yearly at 4^. 
0. Amount of $425 for 23 years if compounded half-yearly at %%. 

7. Interest of $8200 for 9 yr. 5 mo., compounded half-yearly at 6^. 
6. Interest of $9300 for 8 years if Compounded quarterly ait 4^. 

9. Amount of $1500 for 18 years if compounded quarterly at 6%. 

TRUE DISCOUNT. 

259. The Present "Wbrth of a debt due at a future time is its 
value now. Hence,. it is a sHm which, if put at interest to-day, will 
amount to the debt when that debt becomes legally due. 

260. Disootint is the sum deducted for the payment of a debt 
before it is legally due. 

261. True Disootint is interest to be deducted which has been 
computed upon the present worth taken as the principal. 

Rem. — Trae Di^eov/nt is the difference between the present worth of a debt 
and its worth at legal maturity. 

262. To find the present worth of a debt is an application of 
254, the debt corresponding to the amount ; its present worth, to the 
258—262 

12 



178 INTEREST. 

principal; the rate per annum which money is worth, to the rate ; 

and the intervening time to the maturity of the deht, to the time. 
« 

263. To find the present worth of a debt. 

ILLUSTRATIVE EXAMPLE. 

I owe $757.05, which is legally due in 4 mo. 15 da. without inter- 
est. What is the present worth of this debt if the current rate of 
interest is %% ? What is the true discount if paid to-day ? 

f>oLunoir. Explanation. — 

4 mo. 15 da. = 135 da. |1 placed at interest 

$1.35 ^ 45 = $ .03, true disct. of «1 at i%. ^^^^ **^ ^^' ^^^* 

$1 + $.03 = $1.03, worth of $1 in 4 mo. 15 da. TZ'l^^, '"^ 

$757.05 -h $1.03 = 735 times $1, or $735. "" {f the present 

$757.05 — $735 = $22.05, true discount. worth of $1.03 of my 

debt is $1, the pres- 
ent worth of $757.05, or the whole of my debt, must be as many times $1 as $1.03 
is contained times in $757.05, or $735. 

Appboximatb Solution. — Find the interest of the debt ($757.05) for 4 mo, 15 
da. at 8%, obtaining $22.712— ; then the interest of this result ($22,712) for 4 mo. 
15 da. at 8%, obtaining $.681 ; then the interest of this last result ($.681 +) for 4 
ma 15 da. at 8^, obtaining $.020 + . The sum of the debt ($757.05)+ the second 
interest ($.681) diminished by the sum of the first interest (122.711) + the third in- 
terest ($.02) = the present worth ($735). When it is seen that the third interest 
calculation will produce an immaterial result, it need not be computed (see Ap- 
proximate Solution, 276). Labor can be saved by this method with awkward 
rates like 5^%, 7%, etc. 

. By reckoning interest on the debt, which is the tnie discount more than the 
correct principal, the result ($22,712) will be the interest of the true discount more 
than the true discount (261). Hence, were this result substracted from the debt, 
the remainder would be less than the present worth. The second and third inter- 
est calculations form the necessary corrections to get the present worth. 

BuLE. — Divide the debt hij the amount of $1 for the inter- 
vening time at the prevailing rate of interest, to find the pres- 
ent worth. Subtract the present ivorth from the debt to find the 
true discount. 

NoTB 1.— To find the amount of $1, refer to Note 1, 254. When it is seen 
that the amount of $1 will form an awkward divisor, either use the approximate 
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solution of the III. Exi. or the solution of Note 2, 254. Thus, in the III Ex. 
(1757.05 X 45) + (45 + 1.35) = |785. 

NoTB 3. — ^To obtain the present worth of a debt drawing interest, first find 
what will be its amount at maturity, and then apply the rule. 

EXAMPLES FOR PRACTICE. 

Find, the present worth and true discount 

1. Of $83408 if due in 18 days and money is worth h%, 

2. Of $8320.01 if due in 73 days and money is worth 6^. 

3. Of $306.20 if due in 93 days and money is worth ^%. 

4. Of $305.55 if due in 7 mo. 15 da. and money is worth 8^. 
6. Of $276.30 if due in 5 mo. 18 da. and money is worth 5^. 

6. I bought 900 barrels of flour at $8 per barrel, one-half of which 
was to he paid in 6 months, and the remainder in 9 months. I paid 
the present worth of the hill at the date of purchase, the current rate 
of interest being %%, How much less than the sum due at maturity 
did I pay for the flour? 

7. A merchant offers a lot of goods for $587.25 and 90 days* 
credit. What will be an equivalent cash offer, money being worth b% ? 

8. I can buy flour at $8.10 per barrel and 4 months' credit, at 
$7.95 and 2 months' credit, or at $7.86 for cash. What is the cost of 
350 barrels bought on the most advantageous of these terms, money 
being worth %% per annum ? 

9. A merchant paid the present worth of a debt of $803.60, 18 
days before it was due. What was the true discount allowed, money 
then being worth %% ? 

10. The invoice price of merchandise purchased on 60 days' time 
was $840, on which I was allowed a trade discount of 20^ and 10^. 
I paid the present worth of the debt one week after the date of pur- 
chase, the rate of interest then current being 8^. How much less 
than the invoice price did I pay for the merchlmdifle ? 

11. A bill of $5300, payable in 4 months, was settled 3 months 
after the date of purchase by paying its present worth. What was 
the true discount at 6^ per annum ? 

12. If a debt of $3200 is payable in 6 months with interest at 6^ 
per annum, what will be its present worth three months before ma- 
turity, money then being worth 8^ per annum ? 

13. On Jan. 18, 1888, I bought a quantity of merchandise for 
$8000, on 3 months' credit. On Feb. 1, 1888, I made a payment of 
283 
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42500 ; on Mar. 4t, 1888, I made a second payment of $1800 ; and on 
Mar. 15, 1888, I paid the remainder of the debt at its present worth. 
How much did I pay Mar. 15, 1888, if the current rate of intereat 
was 8^? 

COMMERCIAL PAPER. 

264. Coxnmeroial Paper embraces notes, checks, drafts, bills 
of exchange, letters of credit, etc., etc. 

265. A Note (often called a promissory note) is a written prom- 
ise by one party to pay to another a specified sum of money on de- 
mand, or at a designated time. 

266. The Maker of a note is the party who makes the promise 
OTer his own signature ; the Payee of a note is the party to whom, 
or to whose order, the note is made payable ; the Holder of a note is 
the party who owns it ; and the Faoe of a note is the sum of money 
(not including the interest which it may accrue) which the maker 
promises to pay the payee or holder of the note. 

267. A Negotiable Note is one which is made payahle to i'e 
bearer, or to the order of the payee. A negotiable note can be soid 
or transferred. 

Rek. 1. — When a note is made payable to bearer ^ any person who is the lawful 
holder of the note is the payee. 

Rem. 2. — When a note is made payable only to the party named therein, it is 
said to be wm-megMiMe. 

268. An Indorsement is matter written on the back of « note 
or other commercial paper. 

Rem. 1. — An indorBement is tunially the signature of the payee, guamntor, or 
lawful holder, upon the baek of a negotiable note or other negotiable paper; and 
its purpose is to enable the payee or lawful holder to sell or transfer his titie or 
ownership to another. 

Rem. 2. — The person who signs his name upon the back of a note is called an 
indorserf and the person i:i whose favor the indorsement has been made is called 
the indorsee. 

Rem. 3. — One effect of an indorsement is to make the indower liable to the 
indorsee or any subsequent holder of the note for its payment at maturity, if the 
maker of the note or prior indorsers fail to pay it at maturity. 
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Rsx. 4. — An indorsement in blank is simply tlie signature of the indorser 
written upon the back of the negotiable paper, by which it is made payable with- 
out further indorsement to any person who may subsequently become its holder. 
An indorsement in fiUl is one in which the indorser states over his signature to 
whose order the negotiable paper is payable. A eonditiontU indorsement is one 
which is subject to certain specified conditions, without the performance of which 
the indorser cannot be held liable. A restrieiiw mdorsement is tme which restricts 
the payment of the negotiable paper to some particular person so that he cannot 
transfer it, even if he wished. A qualtfi$d indorsement is one in which the in- 
dorser relieves himself from responsibility for payment by writing over his signa- 
ture the words ** without recourse.*^ The purpose of a qualified indorsement is to 
enable the indorser to sell or transfer his title to negotiable paper without subject- 
ing himself ta liability for its payment if protested* 



Specimen Forms op Indorsement. 

(In Blank.) (In FuU,) (Conditional.) (Restrictive.) (Qualified) 



W. & HIU. 



FSQT to n. 9« 
Jonee, or or* 
der. 

W. S. Hill. 



PlBQrtoB.Sk 

Jones, or or- 
der, unless, 
before ma* 
tnrity, I give 
Voanotieeiiot 



*">»!• 



S.Hill. 



Piky to R. %. 
Jonedonlv. 

W. ». tiiil. 






Pay to B 8. 
JoBCB, or or- 
der, without 
recoorae. 
W. S. Hill. 



269. A Protest of a negotiable note is a formal statement by a 
notary public^ at the request of the holder, that said note was pre- 
sented to the maker thereof for payment^ and by him refused. 

RsiL 1. — ^In case of non-payment of a note by the maker, each indorser can be 
held liable only after a formal protest has been made, and proper notice given to 
him. Each indorser may, in turn, be held liable to every subsequent indorsee, 
and may look for indemnity to every antecedent indorser. 

Rem. 2. — A note, when due, must be presented at the place at which it is made 
payable. When no particular place is specified, it is payable at the maker*s place 
of business during business hours ; or if his place of buaii^eflB is not known, at his 
place of residence during family hours. 



270. Days of Grace are the three days beyond the time speci- 
fied in the note, which are usually allowed for its payment unless the 
note contains the words " without grace.'* 
268-270 
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271. The Maturity of a note is the time at which the note be- 
comes legally due, and includes the '^days of grace/' 

Rem. 1. — Demand for the payment of a note should be made at maturity ; and 
upon faihire of the maker to pay the note, it should at once be protested, notice of 
which protest must be sent to the indorsers on the day of maturity or the next, 
otherwise they cannot be held responsible. 

Rem. 2. — If a note mature on Sunday or any legal holiday, in most States it 
must be paid on the day previous ; and if a legal holiday occur on Monday, notes 
maturing on that day must be paid on the preceding Saturday. In New York, 
however, notes maturing on Sunday are payable the following business day. 

Rex. 8.— It is lawful to compute interest or discount for o^ 8 of the days of 
grace, though the debtor may lose the benefit of the last day of grace because it 
happens to fall on a Sunday or a legal holiday. 

Rem. 4. — Calendar months are understood if the time is expressed in months. 
By a calendar month is meant the length of time from any date of one month to 
the same date of the succeeding month, whether the included days of the calendar 
n^onth be 28, 29, 80, or 81. » 

! Rem. 6. — If, in estimating the time of a note by calendar months, it should be 
found to fall due on the 29th, 80th, or 81st of a month which contains less than 
that number of days, the note would be nominally due on the last day of such 
month, and legally due on the 3d day of the succeeding month. 

I 273. To find the date of maturity when the time is 
expressed in days. 

ILLUSTRATIVE EXAMPLE. 

I 

A promissory note dated Sept. 9, 1889, was made payable 60 days 
after date. "What was the date of legal maturity ? 

BOLunoK. Explanation. — Subtract the 

60 + 3 = 63 days, time to run. number of days which the note 

oi (( «r>*v«o:*«^«.^ ;^ Qr*^*- still has to run in Sept. (30—9 = 

551 '' remamm^ in oept« -^. . . , . « x. \. 

— ° ^ 21) from the full time the note 

42 '' after September. has to run (60 da. + 3 da. grace = 

31 *' in October. 63), obtainmg 42 days as the time 

■XT Ti looft 4. 'x which the note has to run in the 

JNov. 11, 1889, maturity. ., ,. o * u 

' ' -^ months succeedmg September, 

Subtract the full number of days 

in the next succeeding month to Sept. (Oct. = 31 da.), obtaining 11 da. which the 

note has to run in the next succeeding month (Nov.). 

Mental Process. — Reduce the time to uniform calendar months of 80 da, 
each (63 da. = 2 mo. 3 da.); add the result to the date of the note (Sept. 9 + 2 mo. 
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8 da. = Nov. 12); make correction by deducting 1 day for the included 31-dky 
month of Oct. (Nov. 12-1 = Nov. 11). 

EXAMPLES FOR PRACTICE. 

Find the date of legal maturity. 



Daieofnote, Nominal time. 

1. Feb. 18, 1889 60 dtfys. 

2. Mar. 31, 1888.... 30 " 

3. Aug. 5, 1889 90 " 

4. Dec. 31, 1887.... 50 '' 
6. Sept 30, 1888 .... 40 



<< 



DcUe of note. Nominal time. 

6. Jan. 19, 1888 .... 90 days. . 

7. Apr. 4; 1889 60 " 

8. June 25*, 1888. ... 4 months. 

9. May 13, 1887.... 3 " 
10. Oct. 31, 1889 2 



<< 



273. To find tHe number of days to 4egal maturity. 



ILLUSTRATIVE EXAMPLE. 



A note dated Mar. 12, 1888, was made payable 3 months after 
date. What was the number of days to legal maturity ? 



flOLUTIOir. 

Mar. 12 + 3 mo. 3 da. = June 15. 



Days remaining in March =19. 
in April = 30. 

" May • =31. 

included in June = 15. 

from Mar. 12 to June 15= 95. 



t< 



it 



iC 



i< 



the number of calendar months by 30 (3 x 80 = 
grace (90+3 = 93) ; and increase the result 1 
months of Mar. and May (93 +2 = 95). 



Explanation. — Mar. 12 + 8 
mo. = June 12, nominal date of 
maturity. Add 8 days for grace, 
obtaining June 15 as the legal 
date of maturity. Find the num- 
ber of days between Mar. 12 and 
June 15 by Rule, 181^ obtaining 
95. 

Mental Process. — Multiply 
90) ; to the product add 3 days for 
day for each of the included 81-day 



EXAMPLES FOR PRACTICE. 



Find the number of days to legal maturity. 



Date of note. Nominal time. 

1. Sept. 12, 1888 4 months. 

2. Aug. 30, 1889 2 

3. Jan. 8, 1888 3 

4. Dec. 15, 1887.... 4 
6. Apr. 3, 1889 3 
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<i 



<i 



<t 



Date of note. Nominal time, 

6. July 4, 1889 5 months. 

7. Feb. 15, 1888 2 " 

8. Oct. 12, 1887 5 

9. May 8, 1888 3 

10. July 2, 1889 4 



<( 



i( 



a 
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274, To find the number of days between twor dates. 



ILLUSTRATIVE EXAMPLE. 

A promissory note dated M&y 15, 1889, was nominally due Aug. 2, 
1889. What was the number of days to legal maturity? 

ExrL4NATjox. — ^A^d 3 d^ys of grace 
to the result obtained by applying Rvile, 
181. 

Mental Pbocess. — May 15 to Aug: 15 
=r 8 mo. or 90 da. ; therefore to Aug. 2, it 
will be 13 days less thftQ 9Q» pr77 da. ; to 
which add 1 day fojr e»eh of the 31-day 
months of May and July, obtaining 79; 
and 3 days for grace, obtainiqg 82. 

EXAMPLES FOR PRACTICE. 

Find the number of d^ys to legal maturity. 



■oLunov. 




Days ssmaining in May, 


16 


** in June, 


30 


" in July, 


31 


*^ included in Aag., 


2 


" of grace. 


3 


" note has to run. 


82 



Daie of note. Nominally due, 

1. May 3, 1889, Sept. 15, 1889. 

2. Aug, 19, 1888, Dec. 5, 1888. 

3. July 8, 1889, Oct 12, 1889. 

4. Apr. 5, 1887, July 8, 1887. 
6. Sept. 9,, 1888, Jan. 12, 1889. 



DaU of note. 

6. Jan. 8, 1888, 

7. Dec. 31, 1887, 

8. Feb. 12, 1889, 
^ Sept. 8,1888, 

10. May 30, 1889, 



Nominally due, 
Apr. 15, 1888. 
Mar, 3, 1888. 
July 8, 1889. 
Dec. 12, 1888. 
Sept. 28, 1889. 



BANK DISCOUNT. 

275. A Bank is an incorporated institution for the issue, custody, 
or loaning of money, for discounting commercial paper, and for facil- 
itating the transmission of money from one place to another by. means 
of checks, drafts, or bills of exchange. 

Rem. — Many, banks perform only a par^of the functions enumerated above. 

» » *■ 

276. Bank Discount is a deduction made from the sum due 
upon a note at maturity, for cashing or. buying such note before 
maturity. This deduction is the simple interest of the sum due at 
maturity, computed for the number of days between the date, of dis- 
count and thq date of maturity. 

Rem. 1. — Bank discount is computed on the face of a note which does not drAW 
interest, and upon the face plus its accrued interest Sit maturity of a note which 
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draws interest ; sinoe, iu the fpnuer case, the fape, and in the latter, the face plus 
its accrued interest, will be the supas respectiyely due at maturity. 

Rem. 2.— In allowing interest upon interest-bearing notes when the time of 
payment is expressed in months, many banks allow only 30 days to each expressed 
month. 

377. The Tenii of Bisooxmt is the time from the date of dis- 
count of a note to the date of its maturity. 

Rem. — Ordinarily, in oomputing the interval between two dates, the first day 
of the interval is omitted ; but in the hapks of Philadelphia, Baltimore, and some 
other cities, it is customary to include both the day of discount and the day of 
maturity, which is equivalent to charging discount for one day more than the 
actual time. 

278. The Proceeds of a note is the sum received for it at the 
date of discount^ and is equal to the sum due at maturity minus the 

discount. 

« 

279. Computations in Bank Discount may be made in accord- 
ance with the principles of percentage, the sum due at maturity being 
regarded as the base ; the bank discount and proceeds as percentages. 
Hence, 

Oei^ehal Formula. 

Sum due ) ^ The direction for the use of this formula 

at maturity \ ^\ ^ *^® s*™^ *» *^*^ ^^ ®®"'^ Yom., 214. 

/ Jld^Q cf f(^if Rem 1. — ^The rate of discount for the 

j . , . given time is found by dividing the term of 

ninrmtni \ \ ' discount, in days, regarded as hundredths, 

_ ,1 ^/ by the quotient of the rate per annum into 

Proceeds [ y ^ 

Rem. 2.— Since the sum due at maturity — the discount for the. given time = 
the proceeds, so the rate of the sum due at maturity (100%) — the rate of discount 
for the given time (Rem. 1) = the rate of proceeds. 

280. To find the bank discount or proceeds of a note. 

ILLUSTRATIVE EXAMPLE. 

A note of $1200, dated June 13^ 1889, an,d payable 4 months after 
date, was discounted at bank^ July %y 1889« What were the date of 
376— 280 
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maturity^ the term of discount^ the bank discount, and the proceeds 
of the note, the rate of bank discoant being %% ? 

■oumov. 

June 13 + (4 mo. 3 da.) = Oct. 16, date of maturity (Rem. 4, 371). 
July 2 to Oct. 16 = 106 days, term of discount (374:). 
Interest of 11200 for 106 da. at 6^ = 121.20, bank discount (244). 
•1200 — $21.20 = $1178.80, proceeds (278). 

Rule. — I. Compute the interest of the sum due at maturity 
for the term* of discount at the given rate per annum ; the re- 
suit luUl be the bank discount, 

II. Subtra^ the bank discount from the sum due at matu- 
rity to find the proceeds. 

EXAMPLES FOR PRACTICE. 

Find the date of maturity, term of discount, bank discount, and 
proceeds. 

Face of note. Date of note. Time. Date of disc* t. Bate of disc' t. 

1. $1500 . . . Jan. 6, 1889. . . 60 days .... Feb. 1, 1889 6% 

2. $950 Sept. 30, 1889. . . 90 days Nov. 8, 1889 7% 

3. $325 Mar. 9, 1888. . ,30 days Mar. 12, 1888 6% 

4. $150 .... Nov. 8, 1889. . .3 months. .Jan. 1, 1890 S% 

5. $500.... Feb. 5, 1888. ..60 days.... Feb. 28,1888 e% 

' 6. $1200 . . . Oct. 31, 1887. . . 4 months . . Jan. 8, 1888 6% 

7. $275 .... Apr. 3, 1889, . . 2 months . . Apr. 15, 1889 6% 

8. $2800 . . . Aug. 15, 1888. . . 90 days Sept. 6, 1888 7% 

9. $5200 . . . May 6, 1888. . . 6 months . . Sept. 18, 1888 6% 

To enable the learner to discriminate between the various forms of 
notes in general use, we append a specimen of each. 

10. Demand Note. 

$218f^jf. Baltimore, Md., Jan, SO, 1889. 

On demand, for value received, I promise to pay Samuel Wol- 
vekton, or bearer. Two Hundred and Eighteen -f^ Dollars, with 
interest. E. C. Clay. 

Rem. — ^The above note is payable whenever presented (on demand) ; is negotia- 
ble (payable to bearer) ; and bears interest from the date of the note at the legal 
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rate of Maryland. If "or bearer " had been omitted, It would have been non- 
negotiable, isince it would then have been payable to Samuel Wolverton, only. 

What would have been the sum due upon the above note^ if it had 
been presented for payment Feb. 19, 1889 ? 

11. Tike Note {without interest). 

$3000. Dayton, Ohio, June 3, 1888. 

Three months after date, for value received, I promise to pay Geo. 
C. EoUND, or order. Three Thousand Dollars. 

Joseph S. Sinclair. 

Rem. — ^The above note is payable 3 mo. 8 da. from June 8, or on Sept. 6, 1888. 
Since it is payable to the " order of " Geo. C. Round, it is negotiable with Geo. C. 
Round's indorsement. No interest is mentioned in the note, henoe it cannot draw 
interest until maturity, after which, if it is not then paid, it will draw interest at 
the legal rate in Ohio. 

Find the term of discount, the discount, and the proceedg, if the 
preceding note had been discounted at bank July 15, 1888, at 8^. 

12. Time Note {with interest). 

*7P^rWr- N'ew York, May 3, 1889. 

Ninety days after date, I promise to pAy Johk Armstrong, or 
bearer. Seven Hundred and Ninety ^^ Dollars, with interest at 6^. 
Value received. W. A. Marbury. 

Rem. — The above note is payable 08 days after May 8, or on Aug. 4, 1889. 
Sinoe it is payable to John Armstrong, or bearer, it is negotiable without John 
Armstrong's indorsement. It draws interest from May 8, until paid. 

What would have been the discount and the proceeds, if the above 
note had been discounted June 24, 1889, sA S%? 

13. Joint Note. 

S538. Chicago, Sept. 9, 1889. 

Four months after date, we promise to pay to the order of Samuel 
GuNN & Co., Five Hundred and Thirty-eight Dollars, for value re- 
ceived. James E. Jones. 

Roger A. Palmer. 

RxM. — ^The above is called a joint note because it is signed by more than one 
person, who are jointly responsible for its payment; that is, each maker is only 
individually responsible for the payment of his proportionate part (one-half) of the 
face of the note. 
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What are the date of maturity, the term of diBcount, the discount, 
and the proceeds of the above note, if discounted at bank Nov. 13, 
1889, at 6^ ? 

14. Joint and Ssyebal Note. 

S4S9/^. Boston, Dec. S, 1888. 

One month after date, we jointly and severally promise to pay to 
the order of Henbt Blacjk, Four Hundred and Eighty-nine -^ 
Dollars. Value received. J. E. Pryor. 

W. O. Holmes. 

Rbh. — ^The effect of a joini note is to hold its makers only jointly responsible 
for its payment; but that of a joint and sever€U noh is to hold either maker indi- 
vidually responsible for the payment of the full amouat of the note if the other 
defaults. 

What are the date of maturity, the term of discount, the discount, 
and the proceeds of the preceding note, if discounted at bank Dec. 
12, 1888, at S% ? 

IB. Note Payable at a Bank. 

S500. Philadelphia, May 2, 1889. 

Ninety days aifter date, I promise to pay to J. M. Gauldbn, or 
order. Five Hundred Dollars, without, defi^catiop, at the First 
National Bank. Value received, Geo, W. Keller* 

Rem. — ^In Pennsylvania the phrase "without defalcation" is required in a 
note to make it negotiable. 

What were the discount and the proceeds of the above note, if 
discounted at the bank June 18, 1889, at S%? 

16. Note Payable to One's Owk Order. 

$600. New Orleans, Oct. 15, 1888. 

Sixty days after date, I promise to pay to the order of myself. Six 
Hundred Dollars. Value received. W. Gaeiq. 

Rem. — Business men frequently draw notes payable to their own order, so that 
with their indorsement in blank (Rem. 4, 263), they may be transferable without 
the further indorsement of the holder. 

What are the proceeds of the above note if discounted at bank 
Nov. 2, 1888, at %% ? 

17. A note of $1800, dated June 16, 1889, bearing 6^ interest, and 
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payable 4 months after date^ was discounted at bank Jtine %%, 1889^ 
at 6^. What were the bank discount and the proceeds ? 

18. Henry Gould & Co. offered at bank the following, which were 
passed and discoitnted Sept. 6, 1889, at %% : 

Note dated July 30, 1889, at 4 months, for 9850.35. 
Aug. 15, 1889, " 60 days, " 325.50. 
Aug. 31, 1889, " 3 months, *' bIbM. 

What was the discount on each note, and the amount of proceeds 
passed to their credit ? 

19. At b%y what are the proceeds of a 90-day note of •580.75, 
dated May 23, 1888, and discounted Julie 1, 1888 ? 

20. M. E. Whitney's draft of $1500 drawn on J. E. Morse, favor 
of Wm. J. Robb, dated Oct. 31, 1888, payable 90 days after date, and 
accepted Nov. 3, 1888, was discounted for £. C. Williamson, Dec. Y, 
1888. If the rate of discount was b\%, what were the date of maturity, 
term of discount, discount, and proceeds ? 

21. A draft dated July 10, 1889> drawn by Fairman A. Sadler, 
Milwaukee^ on Allen S. Will, New York, payable sixty days after 
sight, and accepted July 16, 1889, was dii^ounted Atig. 3, 1889. If 
the face of the draft was $1123.40, and the rate of discount 5^, 
what were the date of maturity, term of discount, discount, and 
proceeds ? 

22. A bttnk discounted July 2, 1^^, for Wm. H. Patrick, a note 
of A. M. Sellers for $1250, dated June 9, 1889, and payable 4 months 
after date. Bate of discount %%. Find the date of maturity, unex- 
pired time, discount, and proceeds. 

23. A merchant discounted Aug. 19, 1888, at 7^, a note of J. 0. 
Moul, indorsed by Wm, A. Heitmneller, for $439.50, dated July 7, 
1888, and payable 90 days after date. Find the date of maturity, un- 
expired time, discount, and proceeds. 

24. Discounted Nov. 5, 1889, for J. H. W. Marriott, the follow- 
ing notes : 

No. 1. Dated Oct. 28, 1889, payable 4 months after date, $1000. 
" 2. " " 29, '' " 4 " " '' 700. 

it 3 a €< 3Jo^ a a 4 it a a 559^ 

" 4. " " 31, " " 4 " " " 63.20. 

Find the date of maturity, term of discount, discount, and pro- 
ceeds of each, if the rate of discount was ^\%. 
280 



190 INTEREST. 

281. To find the face of a note. 

ILLUSTRATIVE EXAMPLE. 

For what sum must I draw a 60-day note that, when discounted 
at bank at S% per annam, the proceeds will be 1887.40 ? 

•ournaoK, Explanation. — 

60 + 3 = 63 da., term of discount. Since the given proceeds 

$.63^-45 = $.014, discount of tl (Note 1, 253). ($887.40) are 900 times 

$1 — $.014 = $.986, proceeds of $1. ••»86, the proceeds of 

$887.400^$. 986 = 900 times ($1 or $900) face. * °^)^ ""^"^ ^*^^ ^ •^^ 

^ ' the face of a note which 

will yield the given proceeds must be 900 times $1, or $900. 

Second Solution.— Find the interest of the proceeds ($Q87.40) for 63 da. at 
8%, obtaining $12,424 —; then the interest of this result ($12,424) for 63 da. at 
Sfoy obtaining $.173 + . The sum of the given proceeds ($887.40) + the interest of 
the proceeds ($12,424) + the interest of this interest ($.173) = face of note 
($899,997, practically $900). 

By computing interest on the proceeds, which is the bank discount less than 
the correct basis, the result ($12,424) will lack the interest of the bank discount of 
being the correct interest. Hence, assuming $12,424 to be a close approximation 
to the bank discount, make the necessary correction by computing interest upon 
this interest for the same time and at the same rate. To get the correct answer, 
interest should be computed upon the last obtained interest as long as a material 
result can be produced. 

EuLB. — Divide the given proceeds by the proceeds of $1 at 
the given, rate and for the given time udth grace. 

Note 1. — ^To obtain the proceeds of $1, find the interest of $1 by Note 1, 
253, and deduct the result from $1. 

Note 2. — To avoid fractions, multiply the proceeds by the quotient of the rate 
per annum into 360, and divide the result by the same quotient diminished by the 
days regarded as hundredths. Thus, in the III. Ex., ($887.40x45) + (45— .63) 
= $900. 

EXAMPLES FOR PRACTICE. 



Find the face of note. 

Term of Rate of 
^^^' discH, diseH. 

1. $673.88 54days %%. 

2. $364.56 90 " 8^. 

3. $394.40 72 " 1%. 

4. $237.20 84 " b%. 



Find the face of note. 

Term of Mate of 
Proceeds. ^^,^ ^^.^ 

6. $534.06... 66day8 6^. 

6. $1164 136 " 4^. 

7. $392 4 months. . 6^. 

8. $715.40... 3 " .A%. 
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BANK DISCOUNT, 191 

9. I owed a firm 1750, and, in payment thereof, drew a 90-day 
note, the proceeds of which, when discounted at 6^, equaled the debt. 
What was the face of the note ? 

10. What must be the face of a note nominally payable 4 months 
after date that, when discounted at %%, the proceeds will exactly pay 
a debt of $1000 ? 

11. I owed 16000, and, to pay it, I had a note of 13500, legally 
maturing in 18 days, discounted by a bank at 8^, and drew a second 
note, nominally payable in 2 months, for such a sum that, when dis- 
counted at the same rate, the proceeds of both notes enabled me to 
pay the debt. What was the face of the second note ? 

282. Comparison of bank and true discount. 

Worth at maturity Base. Present Worth. 

Bank Discount, ) Percentages. . . \ ^^^^ Discount, 
(Proceeds) Present Worth. ) ( Worth at maturity. 

Explanation. — In the above comparison, it is seen that in bank discount the 
worth of a debt at maturity is the base ; and its present worth, that is, its worth 
on the day of prepayment, a percentage. By contrasting these terms of bank dis- 
count on the left with similarly named terms of true discount on the right, it will 
be further noticed that the base of one discount becomes a percentage of the 
other; and, consequently, that the two discounts diifer only as to the base or prin- 
cipal upon which they are computed : bank discount being computed on the worth 
of a debt at maturity, and true discount on its present worth. Hence, the differ- 
ence between bank discount and true discount is the interest of the true discount 
for the given time and at the given rate! 

1. What is the difference between the bank discount and true 
discount of a note of 11800, dated June 25, 1889, and nominally 
payable 3 months after date, if discounted July 18, 1889, at 6%? 

2. I bought 1587.40 worth of goods on 60 days' credit. What 
sum will pay for the goods on the day of purchase, allowing bank dis- 
count at h% ? Allowing true discount at b% ? 

Debts not secured by notes are not allowed days of grace. Time notes or 
drafts are allowed days of grace irrespective of the kind of discount allowed. 

3. A debt of $953.25, legally due September 5, 1889, was cred- 
ited with a cash payment of 1375 on July 28, 1889. What was 
the balance due at maturity, allowing bank discount for the prepay- 
ment at %% ? Allowing true discount at 8^ ? 
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192 INTB BEST. 

PARTIAL PAYMENTS. 

283« A Partial Payment is a payment of only a part of a 
debt and its accrued interest. 

Rem. — A partial payment of a note is usually acknowledged by indorsing on 
its back the date and amount of the payment. 

284. When partial payments hare been made on an interest- 
bearing note, the balance unpaid may be found by the following 
method, adopted by the Supreme Court of the IJnited States, and 
hence called the United States rule. 

285. United States rule for partial payments. 

ILLUSTRATIVE EXAMPLE. 

On a note of 18000, dated March 12, 1B85, and drawing simple 
interest at %% per annum, are indorsed the following payments : 
August 18, 1885, •325. April 9, 1886, $75. July 3, 1886, WOO. 
Dec. 4, 1886, #150. How much was due February 25, 1887? 

■OltUYlON. 

Face of note or original principal $3000 

Interest from Mar. 12 to Aug. 18 (5 too. 6 da.) 78 

Amount due at the time of the first payment (Aug. 18) $3078 

First payment to be deducted 325 

Debt unpaid, forming a new principal frota Aug. 18 $2753 

Interest of new principal from Aug. 18 to Apr. 9 (7 mo. 21 da.) 105.99 

Since the 2d payment is less than this interest, compute the 

Interest of same principal from Apr. 9 to July 3 (2 mo. 24 da.) 38.54 

Amount due at the time of the third payment (July 3) $2897.53 

Second and third payments to be deducted ($75 + $400 =) 475 

Debt unpaid, forming a new principal from July 8 $2422. 53 

Interest of above principal from July 8 to Dec. 4 (5 mo. 1 da.) 60. 97 

Amount due at the time of the fourth payment (Dec. 4) $2483.50 

Fourth payment to be deducted 150 

Debt unpaid, forming a new principal from Dec. 4. $2333.50 

Interest of above principal from Dec. 4 to Feb. 25 (2 mo. 21 da) *31.50 

Amount due at the date of settlement (Feb. 25, 1887). $2365.00 
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PARTIAL PAYMENTS. 193 

Rem. — It is usually apparent whether a payment is less than the accrued 
interest, as with the second payment of the solution ; in which case, interest could 
have been more conveniently computed in one opercUiof^ from the date of the pre- 
ceding payment (Aug. 18) to the date of the third payment (July 3), or for 10 mo. 
15 da., obtaining $144.53 + , or the same interest as in the solution was obtained in 
tiDo operations ($105.99 + $38.54 = $144.53). 

SuLE. — L ^nd the interest of the principal from the date of 
the note to the date of the first partial payment. If the first 
paym^ent equals or exceeds the interest thus found, subtract the 
first payment from, the sum, of the principal and its accrued 
interest, and consider the remainder a^ a new principal. 

IL // the first payment is less than the interest thus found, 
find the interest of the same principal to the date of the next or 
of such subsequent partial payment at which the sum of the 
payments will equal or exceed the interest due at such date. 
Subtract the sum, of the payments to that date from, the sum of 
the principal and its accrued interest to that date, and consider 
the remainder as a new principal. 

III. Similarly find the interest ofHhe new principal to the 
date of the next partial payment. If the next partial payment 
is greater than the interest thus found, proceed as in I; but if 
less, proceed as in II. So continue to the date of settlement. 

Note 1. — ^It will be observed in the foregoing rule (1) that if a balance were 
struck for a partial payment which is in excess of the accrued interest it would 
have the effect of reducing the principal since, aft«r discharging such accrued in- 
terest, there will remain a surplus to be so applied ; (2) but that if a balance were 
struck for a payment less than the accrued interest it would have the effect of 
increasing the principal, since such payment is not sufficient to discharge the ac- 
crued interest, whieh mtisi first be paid; (3) that no new principal should exceed 
a preceding principal, since that would, in effect, be compounding interest on such 
excess, which it is the purpose of the U. S. Rule to prevent. 

Note 2. — In applying the U. S. Rule to partial payments, find the time by 
compound subtraction (180). 

EXAMPLES FOR PRACTICE. 

(1.) 

S7S0. Washingtok, D. C, July IB, 1886. 

Three years after date, for yalue received, I promise to pay M. F. 
Sinclair, or order, Seyen Hundred and Fifty Dollars, with interest 
at %% per annum. J. F. O'Bannon. 
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Id4 INTEBB8T. 

What was the balance dne July 18, 1889, npon the preceding note, 
if the following partial payments had been previoasly made : Oct. 18, 
1887, 1175 ; Jan. 12, 1889, $200 ? 

$1200. Nkw Oblbaks, Aug. 8, 188i. 

Three years after date I promise to pay T. C. Will, or order. 
Twelve Hundred Dollars, with interest at %%. Value received. 

E. Bensel. 

The above note contained indorsements as follows : Sept. 13, 1885, 
175 ; Oct. 12, 1886, 180 ; Jan. 1, 1^87, 125. What was the balance 
due Sept. 12, 1887 ? 

(3.) 
$890. Mobile, Mar. 18, 1888. 

Two years after date I promise to pay to W. A. Fbank & Co., or 

order. Eight Hundred and Ninety Dollars, value received, with inter* 

est at 6^. B. G. Walkeb. 

The following payments were indorsed on the above note : 

May 13, 1888, $35. Feb. 3, 1889, $75. 

Aug. 5, 1888, tlO. Dec. 19, 1889, $150. 

What was due Mar. 21, 1890? 

$3600. Boston, May 15, 1886. 

Three years after date, for value received, I promise to pay E. L. 
Thomas, or order,. Three Thousand Five Hundred Dollars, with in- 
terest at %%. F. S. Holmes. 

The following indorsement were made on the above note : 
Sept. 12, 1885, #350. Jan. 18, 1887, $400. 

May 9, 1886, $75. Aug. 5, 1887, $90. 

Oct. 8, 1886, $250. Dec. 12, 1887, $350. 

What was the amount due July 3, 1888 ? 

6. On a mortgage for $5200, dated June 16, 1884, there were paid 
Aug. 12, 1884, $300 ; June 15, 1885, $125 ; Aug. 19, 1886, $1200 ; 
May 4, 1887, $50 ; and Dec. 24, 1888, $2000. What was the balance 
due Feb. 12, 1889, at 6^ ? 

6. The following payments were made on a mortgage of $2500, 
dat^d Aug. 12, 1884, drawing interest at b% and lapsing 5 years from 
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partiaij payments. 195 

date : July 8, 1885, $100 ; Sept. 5, 1886, $500 ; Jan. 19, 1888, $112 ; 
Apr. 1, 1889, $900. What was the balance dne Aug. 30, 1889 ? 

286« Mercantile rule for partial payments. 

ILLUSTRATIVE EXAMPLE. 

By the merchants' rule, find the balance due July 18, 1889, on 
a note of $500, at 6^, dated Sept. 15, 1888, and upon which were the 
following indorsements : Oct 12, 1888, $75 ; Dec. 18, 1888, $128 ; 
Mar. 9, 1889, $250. 

MHUDTIOV. 

Face of note, dated Sept. 15, 1888 $500.00 

Interestof $500 from Sept 16 to Julj 18 (806 da.) at 6^ 25.50 

Sum of principal and aocnied interest at date of settlement $525. 50 

First payment made Oct 12, 1888 $75. 

Interest of $75, from Oct 12 to July 18 (279 da.). 3.49 

Second payment, made Dec. 18, 1888 128. 

Interest of $128 from Dec 18 to July 18 (212 da.) 4.52 k 

Third payment made Mar. 9, 1880 250. 

Interest of $250 from Mar. 9 to July 18 (181 da.) 5.46 

Sam of payments and accrued interest at settlement 486.47 

Balance due at date of settlement $59.03 

ExPLANATiosr. — By mercantile usage, if the time of settlement is one year or 
less from the date of a note, or other interest-bearing debt, the balance due is 
found by increasing the debt by its accrued interest to the date of settlement, and 
diminishing the result by the sum of the partial payments and the interest acerued 
upon each payment from the time it was made to the date of settlement 

Rem. — ^In applying the merchants' nde to partial payments, the preyailing 
custom 28 to find the exact time in days. 

EXAMPLES FOR PRACTICE. 

1. On a note of $800^ at 6^, and dated Mar. 4^ 1887, are the fol- 
lowing indorsements : Apr. 12, 1887, $75 ; July 9, 1887, $150 ; Sept. 
5, 1887, $90 ; Dec. 8, 1887, $200. What was due Jan. 1, 1888 ? 

a. On a note of $1500, at 5^, dated July 5, 1888, were indorsed 
the following payments : Sept. 19, 1888, $300 ; Nov. 5, 1888, $200 ; 
Jan. 18, 1889, $175 ; Har. 3, 1889, $350. What was due Jane 15, 
1889? 

3. What was the balance due Aug. 3^ 1888, on a note of $500, at 
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196 INTERBST. 

1%, dated Dec. 15, 1887, and upon which the following pajrments had 
been made : Jan. 30, 1888, 1150 ; Mar. 31, 1888, $80 ; May 2, 1888, 
«160 ; July 4, 1888, $75 ? 

4. On Sept. 9, 1888, I gave my note of $2000, at 6^, upon which 
I subsequently mada the following payments : Nov. 20, 1888, $325 ; 
Jan. 13, 1889, $75 ; May 25, 1889, $472 ; and July 21, 1889, $200. 
What did I owe upon the note Aug. 17, 1889 ? 

6. What was the balance due Mar. 15, 1889, upoii a note of 
$1725.40, at 5^, dated Apr. 19, 1888, and upon which the following 
payments were indorsed : June 7, 1888, $150 ; July 1, 1888, $136 ; 
Aug. 12, 1888, $75 ; Sept. 23, 1888, $125 ; Nov. 18, 1888, $85 ; Dec. 
20, 1888, $225 ; Mar. 5, 1889, $178? 

6. What was the balance due Sept. 8, 1889, upon a note of $5600, 
at 6^, dated Oct. 3, 1888, if it contained the following indorsements : 
Dec. 15, 1888, $500 ; Feb. 28, 1889, $800 ; June 13, 1889, $450 ; 
Aug. 7, 1889, $1200? 

7. On a note of $1800, at 6jg, dated Nov. 13, 1886, were indorsed 
the following payments: Jan. 16, 1887, $100; Mar. 12, 1887, $50; 
July 3, 1887, $250. What was the balance due exactly one year after 
the date of the note ? 

8. If the balance due Nov. 13, 1887, as found in the preceding 
example, had not been paid at that time, what would have been the 
balance due exactly one year after that date, if, within the interval, 
the following additional payments were indorsed upon the note : Dec. 
8, 1887, $400 ; Aug. 15, 1888, $300 ? 

Rem. — On a note running longer than one year, it is the custom of merchants 
to find the balance due at the end of the first complete year from the date of the 
note, as in Ex. 7. If this balance is not then paid, thej regard it as a new prin- 
cipal, and in a similar manner find the balance due at the end of the second year 
from the date of the note, as in Ex. 8 ; and so continue until the maker of the note 
is prepared to settle " in full," when the last balance will be struck to the date of 
final settlement, as in Ex. 0, following. 

9. If the balance due Nov. 13, 1888, as found in Ex. 7, is not paid 
until Jan. 1, 1889, what sum will cancel the note, no partial payments 
having been made within the interval ? 

10. What was the balance dlie June 13, 1889, upon a note of $1325, 
at b%, dated May 6, 1886, and containing the following indorsements : 
Aug. 5, 1886, $90 ; Oct. 8, 1887, $325 ; Jan. 1, 1888, $150 ; July 6, 
1888, $215 ; Oct. 8, 1888, $45 ; and May 13, 1889, $286 ? 
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STOCKS AND BONDS. 

287« A Corporation consists of several persons who are aathor- 
ized by law to transact business as a single individual. 

BEH.*-The special act Which legalizes the existence of a coxporation and 
qiecifies its powers and obligations, is called its Charier. 

!288« The Capital Stock* of a corporation is so much of its 
capital as is represented by its shares. 

Rex. 1. — A Sha/re is one of the eqnal parts into which the capital stock is 
divided. It usually represents $100 of the capital stock, though shares sometimes 
represent as low as $1 and as high as $1000 of the capital stock. Shares of $50 
and $25 are respectively called half-^toek and q^iarter-doch. The owner of one or 
more shares of a corporation is called a stockholder of that corporation. 

Rkx. 2. — A Stock (krtificcUe is an instrument issued by a corporation to its 
stockholders, certifying that they are the owners of a stated number of shares of 
its capital stock. 
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289. The Par Value of a share is the value specified upon its 
face/' and represents the value of the proportional part of the 

capital stock for which it was originally issued. 

290. The Market Value of a share is the sum for which it can 
be sold. 

Rem. 1. — When the market value of a share is grecUer than its par value, it is 
said to be above par or ai a premium; and when its market value is less than its 
par value, it is said to be below par or at a discount. 

Rem. 2. — ^The Gross Earnings of a corporation embrace the total receipts from 
its business before any expense has been deducted. 

Rek. 8. — The Net Earnings of a corporation are its profits ; that is, what is 
left of its gross earnings after all expenses have been paid, including the interest 
upon its debts, if any. 

Rem. 4. — A Dividend is so much of the net earnings of a corporation as is 
divided among its stockholders. 

Rem. 5. — ^An Assessment is a sum levied upon the stockholders of a corporation 
to make up its losses or deficiencies. 

Rev. 6. — Dividends and assessments are declared at a certain % of the par 
value of the stock, or at so much per share, 
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198 STOCKS AND BONDS. 

291. The Preferred Stock of a corporation is so much of its 
capital stock as has advantages over the remainder, or common stock, 
when dividends are declared. 

Rkm. — ^To prevent the management of an embarrassed corporation from pass- 
ing ont of the hands of its officers into those of a reeeiver appointed by a court, 
some of its stockholders or friends may extend pecuniary aid, for which new stock 
is issued, called preferred stock, because it is entitled to receive a dividend of a 
specified per cent, out of the net earnings of the eorporation before any diridend 
can be declared upon the remainder of the capital stock. 

29!3. Watered Stook is stock which has been inflated by distrib- 
uting among the stockholders extra shares for which no additional 
payment is required. 

Rem. — ^When the charter of a corporatton forbids it to declare a dividend ex- 
ceeding a certain rate % of the par value of its capital stock, or if its stockholders 
wish to keep the public in ignorance of its prosperity, its capital stock can be 
watered by issuing additional shares, so that a low rate of dividend upon the 
watered stock will produce as much income as a high rate of dividend upon the 
original capital stock. 

S93« A Bond is an obligation to pay a certain sum of money at 
a specified time, with interest at a fixed rate % payable at regular 
intervals. 

Rem. 1. — Bonds are issued for money borrowed by the Qeneral Government, 
States, counties, cities, and business corporations. 

Rem. 2. — A cwjtpon bond is one with certificates attached, representing the 
successive installments of interest. Each coupon is detached and presented for 
payment when the interest for the period mentioned therein becomes due. 

Rem. 8. — ^A registered bond is one which is payable to the owner, whose name 
is registered in the books of the corporation or government which issued it. Reg- 
istered bonds can be transferred only by a properly acknowledged assignment. 

Rem. 4. — Bonds usually derive their names from the rate of interest which they 
bear and the date at which they become due; as, U. S. 4]t's of *91 ; Pacific 6's of 
'95; Baltimore City 5's of 1916. 

294. Quotations usually denote the price at whieh $100 par 
valne of stocks or bonds can be bought or sold. 

Rem. 1. — Mining securities are usually quoted at so much per share, without 
regard to their par value. Thus, mining stock, the par value of which is $5 per 
share, may be quoted at 3, which denotes that its market value is $3 per share. 
In some cities, cUl stocks whose par value is less than flOO are thus quoted. 
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Kem. 2. — Bonds of all denominations are quoted at the market ralne of each 
$100 of their face value. This is also the prevailing practice with stocks, except 
mining stocks. Quotations thus expressed are theoretically rates per cent. Half- 
stock worth (57 per share would thus be quoted at 114, the price of 2 shares or of 
$100 par. 

295. Computations in Stocks and Bonds may be made in accord- 
ance with the principles of percentage ; the par value being taken as 
ihe base; and all other concrete terms^ as dividend^ assessment^ 
premitrtti^ discount, brokerage, income, market value,' prime or gross 
cost when buying, net or gross proceeds when selling, being regarded 
as percentages. Hence, > 

General Fobmula. 
Par- Value of Stocks or Bonds, • « • . B(ise 



Dividend, Asf^essfnent, Premium, 



•!• Rate % 

Discount, Interest, Market Value, ^ , V^ 

n • n n * 1 T. ' ( Percentages w 

Prime or Gross Cost, wlien buying, ^ 

Net or Gross Proceeds, when selling, J 

Rem. 1. — ^It should be remembered that the quotation is theoretically the rate 
% of market value (Bern 2, 2#4). Hene^, since securities are bought and sold at 
their market value, the quotation regarded as hundredths must be the rate per 
oent. of prime cost if securities are bought, or of gross proceeds if securities are 
sold. 

Rem. 2. — If securities are bought through a broker, the rate % of gross cost 
equals the rate % of prime cost (quotation) plus the rate % of brokerage ; and if 
sold through a broker, the rate % of net proceeds equals the rate % of gross pro- 
ceeds (quotation) minus the rate fb of brokerage. 

Rem. 3. — In stock computations, it is usually more convenient to operate upon 
shafes (one-hundredth of the par value), and to regard all rates per cent, as dollars 
per share. Thus, a premium of 15^ = $15 per share ; a quotation of 115 =s $115 
per share ; a brokerage of ^^ = $i ^^ share ; eta 

EXAMPLES FOR PRACTICE. 

1. What is the dividend on $7500 par value of stock, if the rate of 
dividend is 4^ ? 

Par value ($7500) x rate of dividend (.04) = dividend ($300). 
Number of shares (75) x dividend per share ($4) = dividend ($800). 
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200 STOCKS AND BONDS* 

What is the 

2. Dividend on $3200 par of stock, if the rate of dividend is Z\% ? 

3. Dividend on 87 shares of stock, if the rate ol dividend is 12^^? 

4. Assessment on $10500 par of stock ; rate of assessment ^\% ? 
6. Assessment on 123 shares of stock ; rate of assessment 1l\% ? 

6. Premium on $1800 par of bonds, if the rate of preminm is 18^ ? 

7. Discount on 73 shares of stock, if the rate of discount is Bi% ? 

8. What is the market value of $12500 par of stocks^ if the rate of 
preminm is 9^% ? 

Par value ($12600) x rate of market ralue (1.09}) = market value ($13640.63—). 
No. of shares (125) x market value per share ($100.125)=:market value ($13640.63—). 

What is the market value 

9. Of $18600 par of bonds, if the rate of premium is 3^% ? 

10. Of 30 shares of stock, if the rate of premium is 8|%? 

11. Of $2800 par of stock, if the rate of discount is 4^% ? 

12. Of 159 shares of stock, if the rate of discount is S^% ? 

13. Of $1700 par of bonds, if the quotation is 91| ? 

14. Of 29 shares of stock, if the quotation is 100^ ? 

16. What is the cost of $7600 par of stocks bought at 25^ premium, 
including \% brokerage ? 

Par value ($7600) x rate of cost (125} %) = cost ($9509.60). 

No. of shares (76) x cost ol 1 share ($125.125)=cost of all the shares ($9509.60> 

Including ^% brokerage, what is the 

16. Cost of $8500 par of stock bought at 15|^ premium? 

17. Cost of 23 shares of stock bought at 8^% discount ? 

18. Cost of $3500 par of stock bought at 105| ? 

19. Net proceeds of 78 shares sold at 75| ? 

20. Net proceeds of $5700 par of bonds sold at 18|^ premium ? 

21. Net proceeds of 85 shares of stock sold at 26|^ discount ? 

22. If the par value of stocks is $6100, and the dividend $427, 
what is the rate % of dividend ? 

Dividend ($427) -♦- par value ($6100) = rate of dividend (7^). 

Dividend ($427) ■+■ No. shares (61) = rate of dividend per share ($7 = 7%). 



If the par value of stock is 

23. $6800, the assessment $204, what is the % of assessment ? 
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24. 16000, the dividend 1318.75, what is the % of dividend ? 
26. $8300, the premium 11182.75, what is the % of premium ? 

26. $5400, the discouitt 1681.75, what is the % of discount ? 

27. $3600, and the market value $4243.50, what is the quotation ? 

28. $1400, and the market value $1515.50, what is the rate % of 
premium ? 

29. $8000, and the market value $5370, what is the % of discount ? 

30. If the cost of 80 shares of stock, including \% brokerage, is 
$8760, at what quotation were they bought ? 

Cost of all the shares ($8760) + No. of shares (80) = cost of 1 share ($100|). 
G-ross cost per share ($109]^) — brokerage per share ($}) = prime cost per 
share ($109|). 

If, allowing \% brokerage, 

31. The cost of 52 shares of stock is $5869, at what quotation 
were they bought ? 

32. The cost of 47 shares is $5804.50, at what % premium were 
they bought ? 

33. The cost of 175 shares is $14743.75, at what % discount were 
they bought ? 

34. The proceeds of 92 shares are $7693.50, at what quotation were 
they sold ? 

36. The proceeds of 180 shares are $21465, at what % premium 
were they sold ? 

36. The proceeds of 58 shares are $5031.50, at what % discount 
were they sold ? 

37. What is the par value of stock bought for $7712, at 20J^ pre- 
mium P 

Market value ($7712) + rate of market value ($1.20^) = par value ($6400). 
Market val. ($7712) •«- market val. per sh. ($120.50) = No. sh. (64 = $6400). 

What is the par value of stock if the 

38. Dividend is $170.50, and the rate of dividend b\% ? 

39. Assessment is $1031.25, and the rate of assessment -8j[^^ ? 

40. Premium is $3293.75, and the rate of premium 19|^.^ 

41. Discount is $1550.25, and the rate of discount 13^%? 

42. Market value is $7193.25, and the rate of premium 4^% ? 

43. Market value is $7182, and the rate of discount 14^^ ? 
295 
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44. Market valne is 14812.50, and the quotation 68} P 
46. Cost is $1770.75, brokerage \%y and quotation 98|? 

Cost ($1770.75) H- rate of cost (98| + i% = 96|^) = par ralue ($1800X 
Coat of aU the ah. ($1770.75) •«- cost per ah. (tii8.d75> = No. sh. (18). 

46. Cost is $6631.25, brokerage \%y and quotation 132|? 

47. Cost is $13530, brokerage |^, and premium 12|^ ? 

48. Cost is $12487.50, brokerage \%, and discount 17%? 

49. !N^et proceeds are $10436.25, brokerage \%y and quotation 75} ? 

60. Net proceeds are $4051.75, brokerage \%, and premium 6|% ? 

61. Net proceeds are $27320, brokerage \%, and discount. 14^^ ? 

62. A man bought 150 shares of steamboat stock at 2|% discount, 
and sold the same at 1\% premium. What was his net gain, allowing 
\% brokerage eachVay ? 

63. A speculator sold through a broker 74 shares of canal stock, 
and received $6336.25 as the net proceeds of the sale. At what quo* 
tation was the stock sold, allowing ^% ^^^ brokerage ? 

64. I bought stock at 4|% discount and sold the same at ^Z\% 
premium, making a net profit of $975. The brokerage each way was 
^%, How many shares were involved in the transaction ? 

66. A speculator sold 40 shares of stock at 15^^ discount, paying 
^% brokerage. What were the net proceeds of the sale ? 

66. A retired merchant bought 124 sharq^ of stock for $14337.50, 
including \% brokerage. At what % premium were they bought ? 

67. A broker, on his own account, sold stock at ^% above par, 
and obtained $7908.75. How many *shares did he sell ? 

68. A man bought canal stock at 98f and sold the same at 101|, 
receiving $6090 as the net proceeds of the sale. What was his net 
gain, allowing \% brokerage each way ? 

69. A broker, on his own account, sold 160 shares of B. & 0. R. R. 
stock for $31800, realizing a profit of $340. At what quotation did 
he buy the stock ? 

60. A gentleman sold 135 shares of railroad stock at 18J^ 
premium, paying \% brokerage. What were the net proceeds of 
the sale ? 

61. A man bought 200 shares of manufacturing stock at 135|, sold 
75 shares of the same at 136-|, and the remainder at 138|. What was 
his net gain, allowing \% brokerage each way ? 

62. I bought stock at 28|^ discount, received a dividend thereon 
of 6^, and then sold out at 31|^ discount, netting a gain of $384 after 
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paying my broker \% for buying and the same for selling. What was 
the par value of the stock ? \ 

63. A man bought 80 shares of N. C. B. B. stock for $5270, in- 
cluding brokerage at \%. At what % discount was the stock bought ? 

64. A capitalist drew a semi-annual diyidend of b^% on his banking 
stock, and received $420. He afterwards sold 30 shares of that stock 
at 125|, and the remainder at 127J, paying a broker \% for selling. 
What were the net proceeds of the sale? 

296. The par value is always understood as the normal baee in 
stock computations when no other base is mentioned ; but in many 
problems, the investment, an abnormal base, is taken as the standard, 
in which case such abnormal base is always mentioned. 

Rem. 1. — ^In the expression '*8% stocks/' ''%% bonds," the base of 8^ is 
understood to be the par value, since no other « base is mentioned; but in the 
expression "stocks paying %% on the investment,** the base of %% is the invest- 
ment mentioned. 

Rem. 2. — ^When the rate % on par value and rate % on. investment are both 
given in the same problem, the rate on par value should be considered as dollars 
of income per share (Rem. 3, 2295), and the rate on investment should be consid- 
ered as the rate of this income. 



EXAMPLES FOR PRACTICE. 

1. At what price must 6^ stock be purchased to realize an income 
of ^% on the investment ? 

Income per share ($6)+rate of income on investment (8^) = investment per 
share ($75). 

At what price must 

2. %% stock be bought to realize 1%% on the inrestment ? 

3. 1% bonds be bought to secure 10% on the investment ? 

4. 6^ stock be purchased to secure ^% on the investment? 

5. %% stock be purchased to secure b% on the investment ? 

tf. At what quotation must h% stocks be bought to realize an in- 
come of ^% on the investment, brokerage for buying \;% ? 

Income per share ($5)+rate of income on investment (4^) = investment per 
share ($125). 

Investment per share ($125)^brokerage per share ($}) = quotation ($124f ). 
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If in each case the brokerage is \%f at what quotation must 

7. 1% stock be bought to realize %% on the investment ? 

8. 3^ stock be bought to realize b% on the investment ? 

9. 8^ stock be purchased to secure \0% on the investment ? 

10. 9^ stock be purchased to secure \%% on the investment ? 

11. What % on investment is realized by buying 9% stock at 112^ ? 

Income per share ($9)+investment per share ($112.50) = rate of income on 
investment (8^). 

What % on investment will be realized 

12. By purchasing 4^ stock at 80 ? 

13. By purchasing 6^ stock at 75 ? 

14. By purchasing %% stock at 120? 

16. By purchasing b% stock at 112|, brokerage \% additional ? 

Income per share ($5)-i"inyestment per share ($112f 4-$^) = rate of income on 
investment (4(%). 

16. By purchasing ^\% stock at b^\, brokerage \% additional ? 

17. By purchasing 6^ stock at 112, brokerage \% additional ? 

18. By purchasing b% stock at 139), brokerage \% additional P 

19. What % stock can be bought at 80 to yield b% on investment ? 

Investment per share ($80) x rate on investment (5%) = income per share 
(|4 = 4^ on par, Rem. 8, 205). 

What per cent, stock can be bought 

20. At 87|, and yield %% income on the investment ? 

21. At 125, and yield 4^ income on the investment? 

22. At 60, and yield b% income on the investment ? 

23. At 112J, brokerage Jjg additional, to yield 8% on investment? 

Investment per share ($112J + $J) x rate on investment (8^) = income per 
share (19 = 9%). 

24. At 119|, brokerage \% additional, to yield h% on investment ? 

25. At 139i, brokerage \% additional, to yield ^% on investment ? 

26. I bought 90 shares of stock at 125 and realized 6^ per annum 
on my investment. What % dividend was annually declared thereon? 

27. A gentleman paid $8960 for 112 shares of stock, and realized 
b% on his investment when the annual dividends thereon were paid. 
What was the rate % of dividend received ? 
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28. At what quotation must U. S. 4J^ bonds be bought to enable 
the buyer to realize d% on his investment, allowing \% for brokerage ? 

29. If money is worth d% per annum, what should be the quota- 
tion of stock which declares dividends of b% regularly every year ? 

30. I realized b% per annum on an investment in stock bought at 
119J, brokerage \%. What semi-annual rate of dividend was regularly 
declared thereon ? 

31. An investor bought sufficient 6^ railroad bonds at 40^ below 
par to secure a semi-annual income of $240. What was the amount 
of his investment, including \% brokerage ? 

32. I bought U. S. 4^ bonds at 119^, brokerage \% additional, and 
derive from the purchase a quarterly income of 1300. How much (Jid 
I invest ? 

33. A gentleman paid 86f for canal stock paying ^% annual divi- 
dends, and received each year 1480. What did the stock cost, includ- 
ing brokerage at \%1 

34. I sold $8600 par of b% stock at 108^, and with the proceeds 
purchased 4^ stock at 53|. What was my annual gain, \% being 
charged for brokerage each way ? 

36, A steamboat company divided $14000 of its net earnings 
among its stockholders. What was the rate % of dividend, the capital 
stock being $350000 ? How much did a stockholder receive who held 
a certificate of 50 shares (par $25) ? 

36. I invested $7002.25 in b% bonds bought at b\% discount, 
brokerage \%. What is my annual income therefrom ? 

37. If stock actually worth $80 per share be watered by issuing 
a stock dividend of 10^, what is the actual value of the watered stock? 

38. What is the value of a ground rent of $160 per annum, capi- 
talized at b% ? 

Rem. — To capitalize a ground rent means to find a sum of money which, if 
placed at interest at the current rate % per annum, will produce the same income 
as the ground rent. 

39. What is the value of a ground rent of $120 per annum, if capi- 
talized at %% ? 

40. Do I make a profit or suffer a loss by buying a $90 ground rent 
at a capitalization of 6% and afterwards selling it at a capitalization 
of 4^^, and how much ? 

41. I bought a ground rent of $80 per annum for $2000. At what 
rate % was the ground rent capitalized ? 
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42. An investor pnrchased a ground rent for 16000. He after- 
wards sold it at a capitalization of A%y and realized a gain of $1500. 
What annual income did the ground rent produce ? 



EXCHANGE. 

297. Exchange is the system by which debts to persons in 
distant places are paid by means of written orders, called Drafts or 
Bills of Exchange. 

Rem. — Exchange is nsaally .oopfliicted Ikrough bankers oiu^brokers, who buy 
commercial bills on distant cities and mail them for collection to their correspond- 
ents in those cities. Drafts or bills of exchange are then drawn on these corre- 
spondents for the whole or any required part of the sum thus placed to their credit, 
and sold to persons who have debts to pay in those cities. 

298. A Draft or Bill of Exchange is an order written by one 
person (called the drawer) directing a second person (called the drawee) 
to pay a specified sum of money to a third person (called i\iQ payee), 
or to the payee's order. 

Rex. 1. — A Foreign BiU of Exchange is one in which the drawer and drawee 
reside in different countries; and a Domestic or Inland BiU of Exchange is one m 
which the drawer and drawee reside in the same country. 

Rem. 2. — Domestic or inland l|^ls of exchange are usually called drafts ; and 
are distinguishable as sight drafts when they are phyable upon presentation, and 
as time drafts when they are payable at a certain time after the date of the draft, 
or after the date of its presentation for acceptance. 

299. An Acceptance is an agreement by the drawee to pay the 
sum specified in the bill of exchange ; and is denoted by writing the 
word *' accepted *' across the face of the instrument, with his signa- 
ture ; and if payable a given number of days after eight, adding the 
date of his acceptance. 

Rem. 1. — Bills of exchange are negotiable or non-negotiable upon the same 
conditions, and are subject to the same indorsements, and to the same protest if 
not paid at maturity, as promissory notes (see 267 to 269, inclusive). 

Rem. 2. — The date of maturity of bills of exchange is ascertained in the same 
manner as that of notes (27 1 ); and, in the United States, excepting sight drafts, 
are allowed 8 days of grace, unless the phrase ** without grace ** is mentioned. In 
a few States and Territories, even sight drafts are allowed days of grace. 
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Bem. 3. — Time drafts if paid before maturity are discounted in the same 
manner as notes (270). In ascertaining the term of discount on time drafts, 
bankers sometimes estimate the full number of days during which they lose the 
use of the money advanced ; that is, they include the days required for the return, 
by mail or express, of the money after the draft is paid; and if the draft be pay- 
able a certain time after sight, the time also that will intervene before the draft 
can reach the drawee for acceptance. 

300. The Face or Par of a bill of exchange is the sum expressed 
therein in words (or both words and figures). It is the original ohli- 

gation exclusive of interest^ premium^ discount^ etc. 

___ ' * • 

Rem. 1. — When exchange on a given place sells for more than its face or par 

value, exchange on that place is said to be above par or ai a premium; and if it 

sells for Uas than its face, it b said to be below par w aia tUseount The variation 

of exchange, whether at a premium or discount, between any two cities, will not 

exceed the cost of safely transmitting the money from one city to the other. 



DOMESTIC EXCHANGE. 

301. Domestic or Inland Exchange is exchange between two 
cities of the same country. 

302. In domestic exchange, the face of the draft is regarded as 
the base ; and the premium^ discount, interest of a time draft, and 
market value (that is, prime cost of a draft if purchased^ or gross pro- 
ceeds if sold), as percentages. Hence, 

General Formula. 
Face of Draft, . . . Base ^ 

•|- Bate %. 

Premium, Discount, ) p ^/ 

Interest, Market Val. ) ^ 

Rem. 1. — ^The rate % of market value of a sight draft is the rate of its face 
(100%)+ the rate % of premium, or — the rate % of discount. 

Bem. 2. — ^The rate % of market value of a time draft is the rate % of market 
value of a si(?ht draft (Rem. 1) — the rate % of interest for the given time increased 
bj 8 days for grace (Explanation, 253). 

Bem. 8.— Since drafts are bought and sold at their market value, the rate % 
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of market value will also be the rate % of prime cost if drafts are bought; or the 
rate % of gross proceeds if thej are sold. 

Rem. 4. — Brokerage, if included, is usually estimated upon the market value ot 
a draft ; that is, upon its prime cost if purchased, or upou its gross proceeds if sold. 
Brokerage is added to the market value to find the gross cost of a purchase, or 
subtracted from the market value to find the net proceeds of a sale. 

Rkm. 5. — Interest on the face of a time draft should be computed for the given 
time 4- 8 days for grace, at the legal rate of the State in which the draft is pur- 
chased if no special rate is designated, and deducted from the face of the draft. 
Hence, the cost of a time draft is less than the cost of a sight draft (by the interest 
on its face), if both are purchased at the same rate of exchange. 

EXAMPLES FOR PRACTICE. 

1. What is the cost of a sight draft of $960 at \% premium ? 

Face of draft ($960) x rate of premium (f ^) = premium ($6). 
Face of draft ($960) + premium ($6) = cost of draft ($966). 

What is the cost of a sight draft 



2. Of $7200 at 1^ premium ? 

3. Of $8500 at \% discount ? 



4. Of $3200 at 1^ discount ? 
6. Of $1500 at \% premium ? 



tf. What is the cost of a BO-day draft of $1600 at \% discount, 
interest %% ? ^ 

Face of draft ($1600) x rate of discount (\%) = discount ($6). 
Interest of $1600 for 68 days at 6^ = $16.80, discount for interest 
Fac^ of draft ($1600)- total discount ($6 +$16.80) = cost ($1577.20). 

7. What is* the cost of a 30-day draft of $800 at \% premium, 
interest %% ? 

Face of draft ($800) x rate of premium (}%) = premium ($6). 
Interest of $800 for 33 days at 6% = $4.40, discount for interest. 
Face of draft ($300) + net premium ($6-$4.40) = cost ($801.60). 

What is the cost of 
8. A 60-day draft of $3500 at i% premium, interest %% ? 
d. A 30-day draft of $1800 at )f% premium, interest 8^? 

10. An 18-day draft of $2500 at i% discount, interest 10^ ? 

11. A 15-day draft of $750 at |% premium, interest h% ? 

12. A 30-day draft of $5000 at \% discount, interest %% ? 

13. What is the fa<5e of a sight draft which can be bought for 
$1492.50, if the course of exchange is \^% discount ? 

Cost of draft ($1492.50) -i- rate ?& of cost (100?^ -J %) =; face ($1500). 
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What is the face of a sight draft which can be bought 

14. For $829.15, if exchaage-is at |^« premium ? 
16. For $350.68^ if exchange is at \% discount ? 

16. For $7518.75, if exchange is at \% premium ? 

17. For $134.98, if exchange is at \% discount ? 

18. For $1210.50, if exchange is at ^% premium ? 

19. What is the face of a 30-day draft which can be bought for 
$4416.16, at \% discount, interest 6^? 

.aS-i-60 = .0055, rate of interest for 83 da. (Explanation, 253). 
Rate of face (100^) — rate of exchange disct (i^)— rate of disct. for intorettt 
(.0055) = rate of cost (.08575). 

Cost ($4410.16) + rate of cost (.98575) = face of draft ($4480). 

20. At \% premium, what is the face ei a 69-day draft which can 
be bought for $165.27, interest 10^ ? 

.72 -I- 36 = .03, rate of interest for 72 da. (Explanation, 253). 
Rate of face (100%)+ rate of exchange premium (.00{)— rate of discount for 
interest (.03) = rate of cost (98| % ). 

Cost ($165.27) + rate of cost (.08375) = face of draft ($168). 

What is the face of a time draft which can be bought 

21. For $120.84, if payable 30 days after sight ; premium l\%f in- 
terest 6^ 1 

22. For $1579.20, if payable 45 days after sight; discount ^^, 
interest 6j5 ? 

23. For $711.90, if payable 77 days after sight; premium \%, 
inter^ 9% ? 

24. For $1179.90, if payable 60 days after' sight ; discount \%^ 
interest 6^ ? 

26. A commission merchant of Charleston sold for a firm in Boston 
a consignment of English crockery. The sales amounted to $12240, 
and his commission 3^. With the proceeds, the commission merchant;, 
bought a 30-day draft on Boston at \% discount and 6^ interests 
What was the face of the draft ? 

26. A commission merchant of San Francisco bought for a firm in, • 
Philadelphia a consignment of tea costing $15000. The rate of com- 
mission for buying was 2%, The firm in Philadelphia remitted a 15-. 
day draft for the amount due, at \% premium. What did the firm 
pay for the draft, rate of interest 6^ ? 
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FOREIGN EXCHANGE. 

303, Foreign Exchange is that which is carried on between 
different countries. 

Rem. — ^Foreign bills of exchange are usually drawn at sight (sometimes called 
** short exchange '*X oi* st 60 days after sight (admetimes called ''long exchange "). 
Three days of grace are usually allowed on foreign bills of exchange. The price 
of long exchange is less than that of short exchange by the interest on the face of 
the draft for the difterenoe in time between the two dates of maturity. 



304. The Par of Exchange is the established value of the 
monetary unit of one country^ expressed in the currency of another. 

Rem. 1. — ^The intrinsiepar of exchange is the real or intrinsic value of coins 
estimated by the weight and purity of the metals of which they are composed. 
Thus, the intrinsic par of the sovereign or £ of Great Britain compared with the 
monetary unit of the United States (the gold dollar) is $4.8665; the sovereign con- 
taining 113 grains of pure gold, and the dollar 33.2d grains, and 113 •«- 93.22= 
4.8664}||], or practically 4.8665. The intrinsic value of the standard coins of 
foreign countries is estimated by the Director of the U. S. Mint, and on the 1st of 
January of each year is proclaimed by the Secretary of the Treasury. 

Rem. 2. — ^The commercial pcur of exchange is the market value of the coin or 
tjurrency of one country estimated by the requirements of trade between it and an- 
other country. 

305. A Set of Exchange is a bill of exchange usually drawn in 
sets of three^ of the same tenor and date^ and so worded that when 
one of the set is paid^ the others become void. 

Rem. — The object of a set of exchange is to provide against loss in transmit- 
ting from one country to another. The bills are sent either by different routes, or 
iy the same route at different dates. Sometimes only the first and second of the 
set are sent, and the third is preserved. 

306* A Letter of Credit is a circular letter issued by a banking 
house to persons who wish to travel abroad, and addressed to bankers 
generally, and to its own correspondents particularly, in the different 
countries which the traveler is about to visit, requesting them to sup- 
ply the traveler with money in sums to suit his convenience until the 
total amount specified in the letter has been obtained. 

Rem. — The difference between a bill of exchange and a Utter of credit is, that 
the former is paid at one designated place, at one fixed time, and in one stated 
amount, and the latter, at the option of the payee, is payable at several places, at 
different times, and in variable amounts. 
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307. The Bate of Foreign Exchange is the market value 
of the monetary unit of one country estimated in the currency of 
another. 

Rem. — American exchange on Great Britain is quoted by giving the exchange 
value of £1 in dollars; on France, Belgium, and Switzerland by giving the ex- 
change value of $1 in francs; on Holland by giving the exchange value of 1 
guilder in cents; on Germany by giving the exchange value of four reichsmarks 
in cents. 

308. To find the cost of a foreign bill of exchange. 

ILLUSTRATIVE EXAMPLES. 

1. How much must be paid for a bill of e^tchange on Liverpool ^ 
£320 178. 6d., purchased at 4.86 ? 

Solution.— £320 ITs. 6d. = £320.875. If £1 of exchange is worth $4^4, 
£82m75 of exchange must be worth 320.875 times $4.86, or $1559.45 + . 

2. What is the cost of a bill of exchange on Paris of 1766.30 f ranee, 
bought at 5. 19|? 

Solution.— 1766.30 + 5.195 = 840. If 5.191 francs of exchange are worth $1, 
1766.30 francs of exchange are worth as many times $1 as 1766.30 fr. are times 
5.19^ fr. ; that is, 340 times $1, or $840. 

3. What is the cost of a bill of exchange on Frankfort of 800 
reichsmarks^ purchased at 94f ? 

SoLCTiON.— ($.94875 x 800) + 4 = $189.75. If 4 marks of exchange are worth 
$.94}, 1 mark is worth \ of .94}; and 800 marks, 800 times ^ of $.94}, or $189.75. 

Rule. — Divide the face of the biU by the quotation if both 
express similar monetary units; or m/ultipiy the qfuotation by 
the face of the bill if they express different monetary units. 
The result in either case will denote the m^arket value in 27. 8. 
money. 

NoTB 1. — In (German exchange, divide the result of the rule hy 4. 

Note 2. — Bills of exchange are sometimes bought and sold through brokers; 
hi which case brokerage is computed on the market value ( = prime cost if a pur- 
diase, or gross proceeds if a sale), and added to the market value to find the total 
6betto the purchaser, or deducted from the ma^et value to find the net proceeds 
due the teller. 
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EXAMPLES FOR PRACTICE. 

Find the cost. Find the cost. 

FoM of draft. QuotaHon. , Fctee of draft. Quotation. 

1. £340 4.85J «. 750 guilders 40^ 

. a. £350 2s. 6d........4.85| 7.1830 *' 40^ 

3. £730 128. 6d 4.85| 8. 1500 reichsmarks 94f 

4. 3175.30 francs 6.18} 9. 1800 *• 95J 

6. 418.75 " 5.19^ 10. 3200.36 " 94^ 

11. ' A merchant of New York bought of Glenn & Co. , Manchester, 
Eng.y 840 yards cassimere at 16s. 8d. per yard ; 500 yards tweed suit- 
ings at 12s. 6d. per yard ; and paid by bill of exchange on Liverpool 
at 4.84f. What was the cost of the bill of exchange ? 

12. I purchased, through a broker, a bill of exchange on London 
of £750 5s. at 4.85|. What was the total cost, brokerage ^%? 

13. I sold, through a broker, a bill of exchange on Bremen of 815 
reichsmarks at 95}. What were the net proceeds due me, brok. ^% ? 

309. To find the face of a foreign bill of exchange. 

ILLUSTRATIVE EXAMPLES. 

1. I paid $285 for a bill of exchange on Bremen bought at 95. 

What was the face of the bill ? 

Solution. — Since the quotation denotes the market price of 4 marks, as manf 
times 4 marks can be bought for $285 as $.95 is contained times in $285; that is, 

* 

300 times 4 marks, or 1200 marks. 

2. I sold, through a broker, a bill of exchange on Havre and real- 
ized $3196 as net proceeds. What was the face of the bill^ exchange 
being 5.1 9|^^ and brokerage 1% ? ^ 

Solution.— $dl96+(100%—i%) = $8200, gross proceeds or market value. 
5.19} fr. X 3200 = 10616 francs, face of bill. 

Rule. — Divide the market value by the quotation, if both 
express, similar monetary units ; or multiply the quotation by 
the market value, if they express different monetary units. 

Note 1.— If brokerage is included, divide the gross cost in purchasing a draft 
b7.10Q% +rate of brokerage ; or the net proceeds in selling a draft by 100^— rate 
of brokerage. The quotient in either case will be the market value of the draft. 
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Note 2. — 308 is applied when the remitter owes money which is payable 
where the payee resides, in which case the face of the bill should equal the debt, 
and all expenses of transmission should be defrayed by the remitter. 300 is ap- 
plied when the remitter owes money which is payable where the remitter lives, in 
which case the total cost of the bill should equal the sum owed, a|id all expenses of 
transmission are deducted therefrom to find the face of the bill. 

EXAMPLES FOR PRACTICE. 

Find the face of a bill of exchange. 



Market value. Course of eocchange, 

1. |;6126.75....$4.86J^to£l. 

2. $2730 $4. 87 J " " 

3. $800 5.20J fr. toll. 

4. $324 5.19J^ '' 



44 <( 



Market value. Course of exchatige. 
6. $1489.50. . .41J^ to 1 guilder. 

6. $181.44.... 40i^ " '' 

7. $304.80 95i^ to 4 marks. 

8. $862.75....94|^ 



a (t 



What is the face of a bill of exchange which can be bought 

9. For $5807.25, if quoted at 4.85 to the £, brokerage ^% ? 

10. For $1834.80, if quoted at 5.19| fr. to the dollar, brok. J^? 

11. For $7584.32, if quoted at 40 J^ to the guilder, brokerage ^%? 

12. For $8500, if quoted at 95^^ to 4 marks, brokerage i% ? 

13. I bought, through a broker, a bill of exchange on Sheffield, 
and paid $3889.70^ What was the face of the bill, the course of ex* 
change being 4.85, and the brokerage i%? 

14. I sold, through a broker, a bill of exchange on Bristol, £ng., 
at 4.85, and received $3580. 02f as net proceeds. What was the face 
of the bill, brokerage i%? 



CUSTOM-HOUSE BUSINESS. 

■ i/ . . 

310. Duties or Customs are taxes levied by the general gov- 
ernment on goods imported from foreign countries, to produce a rev- 
enue for the support of the government, to protect home industries, 
or for both purposes. 

Rbm. — Duties are classified as Ad Valorem and Speeifie. 

311. An Ad Yalorezu Duty is a duty levied upon imported 
goods at a certaifi per cent, of their market. vahia «t the timeiind 
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place of purchase or of shipment ; as^ china ware^ plain> hb%y orna- 
mented, 60^ ; silks, 50^ ; jewelry, 25^ ; etc. 

Rem. 1. — By market value of goods is meant their invoice value after all dis- 
counts have been deducted and before any extra chaises (such as commission, 
cartage, boxing, freight, etc.X have been added. 

Rem. 2. — ^Invoioes are required to be made out in the weights, measures, and 
currency of the country frpm which the importation is made ; the value in U. S. 
money of the foreign currency of the principal nations of the world being annually 
proclaimed for this purpose by the Secretary of the Treasury (156). If not thus 
proclaimed, invoices made out in a foreign currency must be accompanied by a 
consular certificate denoting its value in U. S. money. 

Rem. S. — Duties are not computed on fractions of a dollar. If the cents are 
less than 50 they are rejected, if 50 or more the dollars are increased by 1. 

312« A Spedfio Duty is a duty levied upon imported goods 
according to their weight or measure, and without reference to their 
value ; as, camphor, 5^ per pound ; linseed oil, 25^ per gallon ; hemp 
carpeting, 6^ per square yard ; bituminous coal, 75^ per ton, etc. 

Rem. 1. — In computing specific duties the ton is estimated at 2240 lb., the 
hundredweight at 112 lb., and the quarter at 28 lb. 

Rem. 2. — Some goods are subject to both a specific and an ad valorem duty ; 
as, Axminster carpets, 45^ per square yard and 80^ ad valorem ; cigars, $2.|K) per 
pound and 25% ad valorem, etc. 

313. Allowanoes are deductions made in estimating specific 
duties, and are distinguished as Tare, Breakage, and Leakage. 

Rem. 1. — Tare is a deduction from the gross weight of goods, allowed for the 
weight of the cask, box, bag, etc., in which they are contained. 

Rem. 2. — Breakage is a deduction allowed for the wcuUe of liquids imported in 
bottles. 

Rem. 3. — Leakage is a deduction allowed for the waste of liquids imported in 
casks or barrels. 

314, A Tariff is a list or schedule of goods, and the rates of 
duty imposed by law on the same. 

315. Ad valorem duties are computed according to the priiiciples 
of percentage, the market value at the place of purchase or export 
(reduced to IT. S. money) being regarded as the base, and the ad valorem 
dutj^v as the percentage. 
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ILLUSTRATIVE EXAMPLE. 

What is the duty upon 800 yards of Brussels carpeting 27 inchea 
wide, and invoiced at 11.25 francs per yard^ the rate of duty being 30 
cents per square yard and 30j^ ad valorem? 

Bournsm. Explanation.— Multiply 11.25 

$.193 X (11.25 X 80Q) = $1737. fr. by 800 to find the cost at the 

♦1737 X .30 = $521, ad valorem duty, place of purchase (9000 fr.); this 

result by the custom-house value 

27 in. = I J = f yd., width. of 1 franc as shown in 166 (♦.193) 

J X 800 = 600 sq. yd. to find the^ dutiable value in U. S! 

$.30 X 600 = $180, specific duty. ^o^^y ($1737), and this result by 

the rate of ad valorem duty (80%) 

$521 4- $180 = $701, combined duty. to find the ad valorem duty ($521). 

Multiply the width of the car- 
pet (f yd.) by its length (800 yd.) to find the number of square yards (600), and this 
result by the specific duty per sq. yd. (30^) to find the specific duty ($180). Add 
the ad valorem duty ($521) to the specific duty ($180) to find the total duty ($701). 

BcTLE. — Ad Vaj[.orem Duty. — Reduce the net invoice price id 
U, S. money (156) / deduct aU allowances (313) / and muZti- 
ply the remainder by the rate of ad valorem, duty. 

Specific Duty. — Deduct the total allowance from the total 
quantity specified in the invoice ; reduce the remainder to the 
denomination on which the rate of specific duty is given, and 
multiply the result by the rate of specific duty. 

Note. — ^By net invoice piice is meant the net cost or market value of the im^^ 
portation at the place of purchase (Rem. 1, 311). . 



EXAMPLES FOR PRACTICE. 

What is the ad valorem duty upon an importation invoiced 

1. At £340 12s. 6d., allowing 10^ for breakage, rate of duty 30^? 
a. At 15378.40 marks, allowing b% for leakage, rate of duty 15^? 

3. At 9506.35 guilders, allowing 2% for tare, rate of duty 50%? . 

4. At £835 .15s., rate of duty 10^ ? 

6. At 8195 lira, allowing S% for breakage, rate of duty 25% ? 

6. At 927.75 francs, if the rate of duty is 75%? 

7. At 3500 yen, if the rate of duty^ is 12j^ ? 

8. At 475 pesos (Cuba), if the rate of daty is 40^ ? . 
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What is the specific duty upon an importation of 

9. 7835 sq. yd. of dress goods^ rate of duty 25^ per sq. yd.? 

10. 300 tons of medicinal roots, rate of duty 1^ per pound ? 

11. 1200 tons guano, rate of duty 75^ per ton ? 

la. 30 doz. bottles wine, breakage 10^, duty $2.50 per doz.? 

13. 650 gallons brandy, leakage %%, rate of duty $1.50 per gal.? 

14. 160 gross bottles, breakage 5^, rate of duty 10^ per doz.? 

16. A merchant in Paris consigned to a firm in Boston 3500 yards 
of 20-in. bunting, the market price of which in Paris, at the time of 
shipment, was 1.15 francs per yard. What was the duty at 10 cents 
per square yard and 35^ ad valorem ? 

16. At 50^ ad valorem, what is the duty upon an importation of 
200 dozen kid gloves, invoiced at 73 francs per dozen ? 

17. What is the duty upon a consigment of watches, invoiced at 
je3560 lOs., at %0% ad valorem ? 

18. If subject to a specific duty of $2 per gallon, what must be the 
selling price per gallon of an importation of 500 gallons French cognac 
to enable the importer to realize 15^ profit, if the net invoice price is 
18 francs per gallon, and the charges other than duty aggregate 95 
francs in France, and $50 in ^ United States, the course of exchange 
on Paris being 5.20 francs to the dollar ? 

19. At 30^ ad valorem, what is the duty upon an oil painting the 
net invoice of which is 3200 guilders ? 

20. At 1} cents per pound, what is the duty upon 3 T. 2 cwt. 1 qr. 
of cast-iron stove plates ? 

21. At 65 cents per cubic foot, what is the duty upon a block of 
marble 8 ft. x 2 ft. x 18 in.? 

22. What is the duty upon an importation of 1500 yards flannel 
weighing 350 pounds net, and valued at 60 cents per yard, the rate of 
duty thereon being 24 cents per poupd and 35^ ad valorem ? 

23. A merchant of Baltimore imported from Sheffield a lot of 
pocket knives invoiced as follows : 50 doz. at 128. 6d. per doz. ; 25 doz. 
at 17s. 6d. per doz.; 15 doz. at £1 5s. 64. per doz.; 20 doz. at £1 12s. 
6d. per doz.; 8 doz. at £2 5s. per doz.; 15 doz. at £2 10s. per doz.; 
and 9 dozen at £3 12s. per doz. The charges in Sheffield amounted 
to £3 10s. What was the duty upon the importation at 50^ ad 
valorem ? What was the cost in Baltimore of remitting a bill of ex- 
change in payment, the course of English exchange being 4.86^, 
brokerage \% additional ? . _ 
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TAXES. 

316. A Tax is a sum of money levied on the person, property, 
or income of an individual for the support of the government or for 
other public purposes. 

Rem. 1; — ^A Property Tax is a sum levied on real estate or personal property. 

Rem. 2 — A Capitation or jPoll Tax is a sura levied, irrespective of property, on 
the person of every adult male citizen not specially exempt by law. 

Rem. 8. — A License Fee is a sum exacted by a city, state, or general govern- 
ment for the privilege of conducting a specified business. 

• 

317. Property taxes may be computed according to the principles 
of percentage, the assessed value of the property being regarded as 
the base, and the property tax as the percentage. Hence, 

« 

Assessed Value ^ 

•I- Rate of Tax. 

Property Tax ^ 

EXAMPLES FOR PRACTICE. 

1. The rate of taxation in a certain city is $1.15 on the $100. 
What tax should be paid by a person whose property is worth $18654, 
and is assessed at { of its value ? 



Solution. — \ of $18654 = $12r486, assessed value. $1.15 on $100 = $.0115 on 
$1. Hence, $.0115 x 12436 = $143.01 + , required tax. 

What is the tax, if the assessed value of the property is 

2. $7200, and the rate of taxation \% ? 

3. $9800, and the rate of taxation 12^ mills on the dollar? 

4. $25300, and the rate of taxation 9 mills on the dollar ? 
6. $8758, and the rate of taxation $1.18 on $100 ? 

6. $2940, and the rate of taxation 95 cents on $100 ? 

7. I have property worth $19600, which was assessed at } of its 
value. What was my entire tax at 7^ mills on the dollar, including 3 
polls at 75 cents each ? 
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8. My real estate waa aaseased at t7500^ and my personal property 
tl2500. What amount of tax did I pay thereon at $1.18 per $100, 
having been allowed a discount of 3^ for prompt payment ? 

9. What is the rate of taxation in cents on $100, if the assessed 
valuation of property is $1875, and the total tax $27.50, including 1 
poll at $1.25 ? 

Solution.— $27.50 -< $1.25 = $26.25, property tax. $26.25 •*- $1875 = $.014 
on $1 = $1.40 ou $ieO. 

Find the rate of taxation in mills on $1 if the assessed valuation is 

10. $514000, and the gross tax $6233, including 130 polls at 50^. 

11. $15000, and the gross tax $137.25, including 3 polls at 75^. 

12. $15387200, and the total property tax $169259.20. 

Find the rate of taxation in cents on $100 if the assessed valuation is 

13. $34000, and the total property tax is $469.20. 

14. $1275000, and the total property tax is $12495. 

The collector's commission is computed upon the gross amount of the tax col- 
lected. Hence, the neit or available tax + (100^ — rate % of collector's commis- 
sion) = gross amount of tax to be levied. 

16. $78000, the net tax $837.33, and the collector's commission b%. 

16. $187500, the net tax $2793, and the collector's commission 2^. 

17. The assessed value of real estate in a town is $986000, and of 
personal property $450000. The sum required by taxation is $12145.63 
net, after allowing 2^ for collection. What should be the rate of 
taxation on the entire property, if the number of polls be 375, and the 
tax for each poll 50 cents ? 

18. The cost of certain public improvements in a town is estimated 
at $4578,40 ; and to raise this sirm, $1475000 worth of property is 
subject to taxation. The preceding estimate does not include the 
collector's commission of Z%. How much on $100 will each property 
holder be required to pay ? What will be the tax of B, whose prop- 
erty is valued at $8300 ? 

19. The assessed valuation of the property of a village is $832000. 
The estimate of corporate expenses includes $1500 for schools, $1600 
for streets, $1200 for salaries and commissions, and $692 for sundry 
other expenses. What will be the rate of taxation expressed as mills 
on the dollar ? What taxes will be required of A, whose real estate is 
assessed at $8000, and personal property at $450? 
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INSURANCE, 

318. Insurance is a contract by which one party^ for a stipulated 
sum, agrees to indemnify another for a specified loss or damage^ if 
sustained within a given time. 

Rbm. 1. — Insurance is of two kinds: Personal Inauraaiee, or indemnity to be 
paid in case of sickness, accident, or death of the person insured; and Property In- 
surance, or that which indemnifies the owner of real estate, merchandise, or other 
property for its loss or damage by fire, water, wind, or other specified casualty. 

Rem. 2. — ^The Insurer or Undertcriter is the person or company that agrees to 
indemnify for loss. The Insured is the person protected from loss. A Policy is a 
contract between the insurer and insured. The Term of Insurance \a the time for 
which the property or person is insured. 

319« The Premium is the sum paid by the insured to the insurer 
for the risks which the latter assumes. 

Rem. — The premium is a certain rate per cent, of the amount of insurance, as 
\%* i%>* c^c* Such rates ara usually expressed by giving the cost of $100 of in- 
surance ; as 60 cents per $100, 75 cents per $100, etc. 



FIRE AND MARINE INSURANCE. 

320. Fire Insurance is a contract by which one party, for a 
stipulated payment, agrees to indemnify another for any loss or dam- 
age to a described piece of property, if caused by fire within a given 
time. 

Rex. 1. — Fire insurance companies are also liable for loss or damage caused 
by water, when applied for the purpose of extinguishing a fire; and for the loss of 
buildings which have been torn down or otherwise damaged or destroyed to pre- 
vent a fire from spreading. 

Rem. 2. — Fire insurance companies do not usually insure property for its full 
value, that the party insured may be interested in its protection. They also 
reserve tha privilege of rebuilding or repairing damaged property, if it be to their 
interest. 

Rem. 8. — ^In an ordinary fire policy, if the loss is only partial, the insurance 
company promises to pay the full value of the property destroyed, or the full 
depreciation of the property damaged, if it does not exceed the sum covered by 
insurance ; but if insured in two or more companies, each company will pay its 
pro rata share of the loss. 
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321. Marine Insnraxioe is a contract wherein the insurer^ for 
a stipulated payment^ agrees to indemnify the insured for any loss or 
damage to a certain vessel^ cargo^ or freight^ by storms or other perils 
or risks of navigation to wliich it may be exposed duripg a particular 
voyage^ or within a specified time. 

Rem. 1. — Transit Insuranee, or insurance of merchandise during shipment, 
is a form of marine insurance, whether the transportation be effected by rail or 
water route, or both; and so is Inland Inswranee^ or insurance on -steamboats or 
other Tessels navigating rivers, lakes, or other inland waters. 

Rex. 2. — Marine policies contain an *' average clause,'* under the terras of 
which the indemnity to be paid for a partial Iojm of property partially inspired will 
be such a part of the loss, as the sum covered by insurance is of the full value of 
the property. Thus, if a vessel valued at $60000 is insured for one-half its value 
(fSOOOOX and is totally destroyed, the owners will be entitled to the full amount 
covered by insurance (130000); biit if it is damaged to the extent of $8000, the 
owners will be entitled to only one-half of the partial loss, or $4000. 

Rem. S. — Salvage is a compensation allowed persons for their voluntai7 assist- 
ance iu saving a ship, cargo, or other property from perils of fire or water. 

322. Short Rates are certain rates of premium which are 
charged by companies when the period of insurance is less than one 
year. 

Rem. — It often happens that goods are insured for short periods of time, 
especially consignments. The rates for such periods are taken from the Short 
Bate TableSy which are higher, proportionately, than the rates for one year. 

323. To Cancel a Policy is to annul the contract between the 
insurance company and the party insured. 

Rem. 1. — When a policy is canceled before the expiration of the time for which 
it was issued, a Betum Premium is paid by the insurance company to the party 
insured. When canceled at the instance of the insurance company, the return 
premium will be such a part of the entire premium, as the unexpired term is of 
the whole term ; but when canceled at the request of the policy-holder, the return 
premium will be what is left of the total premium after deducting the ** short rate 
premium " for the time the policy had been in force. 

Rem. 2. — After a partial loss has been paid, the return premium will be such 
a part of the entire premium as the remainder of the policy (after deducting the 
partial loss paid) is of the entire or original policy. 

* 

324. Computations in fire and marine insurance are made in 
accordance with the principles of percentage ; the sum insured being 
regarded as the base^ and the premium as the percentage. Hence, 
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Sum Insured \^ 

•|- Rate of Premium, 

Premium 4/ 
Rem. — ^The rate of premium is usually called rate of insurance. 

EXAMPLES FOR PRACTICE. 

1. A merchant insured his warehouse worth tlOSOO at \ of its 
- value. What was paid for premium if the rate of insurance was f^? 

Sum insured (| of flOSOO) x rate of premium ({%) = premium (?). 

2. The stock of a manufacturing company was insured for 175000 
at the following rates : | of the stock at ^%, | of the remainder at j^^ 
and the remainder at |^ What was the total premium paid ? 

3. A stock of goods valued at 145000 was insured in the Eagle Fire 
Insurance Company for IIOOOO, in the Manhattan F. I. Co. for $15000, 
and in the Globe F. I. Co. for 19000. If the stock was damaged by 
fire to the extent of $18000, what proportion of the loss should be 
paid by each company (Rem. 3, 320). 

4. A store and contents were insured as follows : $10000 in the 
Home Insurance Co., $6000 in the Essex Insurance Co., and $8000 in 
the Howe Insurance Co. A partial loss of $6000 having been caused 
by fire, how much should each company contribute ? 

6. A ship worth $75000 was insured for $20000 in one insurance 
company ^t i% premium, and for. $35000 in another at \% premium. 
She was afterwards damaged by a storm to the extent of $3000. What 
insurance did the owners of the ship receive from each company ? 

6. A vessel worth $30000 was insured for $5000 in each of four 
companies. What insurance would its owners receive from each com- 
pany if the vessel sustain a partial loss of $8000 ? If the vessel be 
totally destroyed ? 

7. A stock of goods was insured for one year for $12000 at \%. 
Six months thereafter the policy was canceled at the request of the 
insured. What was the return premium, the short rate for six 
months being \% (Rem. 1, 323) ? What would have been the return 
premium if the policy had been canceled at the request of the under- 
writers? 
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8. I paid $175 premram on a schooner worth $25000, which was 
insured at f of its value. What was the rate % of insurance ? What 
was the rate of insurance in cents on the $100 ? 

Premium ($176) -*- sum insured (f of $25000) = rate of premium (?). 

9. An insurance com^ny received $120 premium on property in- 
sured for $16000. If a huilding be insured for $40000 in another 
company at the same rate, what will be the premium on the latter ? 

10. A marine insurance company received $484.50 for insuring a 
vessel worth $80000 at | of its value. What was the rate % of insur- 
ance if $4.50 was charged for the policy and survey? 

11. The stock of a wholesale notion house is insured in several 
companies for $12000, and is damaged by water, while extinguishing 
a fire, to the extent of $960. What % of its risk should be paid by 
each company ? What amount should be paid by a company which 
had a risk of $5000 upon the stock ? 

12. For what sum<i8 a house insured if the premium paid is $75, 
and the rate of insurance \% ? 

Premium ($75) -i- rate of premium (|%) = sum insured (?). 

13. I paid $19.20 for having my house insured, the rate of insar- 
ance being 60 cents per $100. For what sum was my house insured ? 

14. A man owns | of a steamboat, and' insures \ of his interest at 
1\%, paying $112.50 premium. What was the value of his interest in 
the boat ? If, before the policy lapses, the boat should be damaged 
by fire to the extent of $4000, what sum will he receive from the in- 
surance company ? 

16. The invoice price of a shipment of goods is $7930. The ship- 
per wishes to have them insured at such a sum as will cover both the 
invoice price and the premium in case of loss. What should be the 
sum insured, if the rate of insurance is \% ? 

Value ($7930) -I- 100% — rate% of insurance (991%) = sum ^^ insure which 
will include both value and premium (?). 

This kind of insurance is not applicable to real estate or other risks in wliich 
insurance for a greater sura than the value of the property will offer an incentive 
to negligence in its protection. It is allowed in transit and some other kinds of 
marine insurance. 

16. The value of a certain consignment is $711.72. For what sum 
must the shipper have it insured to obtain both the value of the con- 
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signment and the premium thereon if it should be totally lost^ the rate 
of insurance being $1.15 per 1100 ? 

17. The value of a schooner's cargo is $8372.50, and the owner 
wishes to insure it for a sum which will cover the value of the cargo 
and the cost of insurance. If the rate of insurance is 1^%, and the 
cost of the policy $1.75 additional, what should be the sum insured ? 

18. A ship is insured for enough more than its value to include tTie 
cost of insurance at 1\%, and $6 for the policy and survey. If the 
ship is worth $51350^ what should be the sum insured ? 



RATIO AND PROPORTION. 

325. Ratio is the relative value of one quantity as compared 
with another quantity of the same kind. 

RsM. 1. — The rcUio of 15 ft. to 5 ft. means the relative value of 15 ft. as com- 
pared with 5 ft., and this ratio or relative yalue is found by dividing the first of 
these quantities by the second. Thus, 15-4-5 = 8. 

Rem. 2. — The two quantities compared, taken separately, are called terms of 
the ratio ; and taken together, are called a couplet. 

Rem. 3. — ^The left-hand term of a couplet is called its antecedent^ and the 
right-hand term its conMquent. 

Rem. 4. — The symbol of ratio is the sign of the operation (division) with the 
horizontal line omitted (:). It is placed between the antecedent and consequent, 
means divided by,, and is read is to, 

326. A Simple Ratio is a ratio of two quantities ; as $6 : $2. 

Rem. l.-^The learner should discriminate between a ratio and its mere expres- 
sion. Thus, '|6 : $2 is simply the expression of the ratio, the ratio itself being the 
resultant quotient (3). 

Rem. 2. — The terms of a ratio are usually concrete. If concrete, they should 
be reduced to the same denomination, if necessary. The ratio is abstract, 

327. A Compound Ratio is the product of two or more simple 
ratios ' ^ aq ! ^O' ^^^^ read, abstractly, 8 times 3 is to 4 times 2. 

328. A Proportion is an expression of equality between two 
ratios. 
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Rem. 1. — The syrnM of proportion is the double colon (::) ; and it is placed 
between two ratios to show that they are equal. The sign of equality is often used 
as a substitute for the symbol of proportion. 

Rem. 2. — Simple Proportion is the expression of equality between two simple 
ratios. Thui<, 8 lb. : 24 lb. :: 6 da. : 15 da. is a simple proportion, consisting of 
the two simple and equal ratios (8 lb. : 24 lb.) and (5 da. : 15 da.) united by the 
symbol (:: ). It may be read, 8 lb. are to 24 lb. as 5 da. are to 15 da. ; or, the ratio 
of 8 lb. to 24 lb. equals the ratio of 5 da. to 15 da. This proportion is sometimes 
written -f^ = -/^ 

Rem. 8. — Compound Proportion is the expression of equality between two 

ratios, one or both of which are compound. Thus \ 5 u .' « u * f • • $150 : $120 

is a compound proportion. It Is usually read, 12 times 5 is to 8 times 6 as $150 is 
to $120. 

Rem. 4 — The extremes of a proportion are its first and fourth terms, that is, 
its two outside terms ; and the meant of a proportion are its second and third 
terms, that is, its two inside terms. Thus, in the proportion, 8 lb. : 8 lb. : : 64^ : 
24^, 8 lb. and 24^^ are the extremes, 3 lb. and 64^ the means. 

329. The prodact of the extremes of a proportion equals the prod- 
uct of its means. Thus, in the proportion, 8 lb. : 3 lb. :: 64^ : 24^, 
the product of the extremes (24 x 8 = 192) equals the product of its 
means (3 x G4 = 192). Hence^ 

Principles. — 1. // the product of the extremes of a propor- 
tion he divided hy one of its means, the quotient will he its other 
mean. 

2. If the product of the means of a proportion he divided hy 
one of its extremes, the quotient wiU be its other extreme, 

330. To find an omitted term of a proportion. 

ILLUSTRATIVE EXAMPLE. 

Find the omitted term in the proportion, 9 yd. : 12 yd. :: $6 : ($?). 

Explanation. — Applying 320, take the prod- 
uct of the two given means (12 x 6 = 72) as the bolutiok. 

product of the two extremes. Hence, divide the 1/& X o = 7/c, 

known product of both extremes (72) by the given 72-^-9= 8. Hence, 

extreme (9), and the quotient must equal the other 9 yd. : 12 yd. :: |6 : $8. 
extreme (8). 
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EXAMPLES FOR PRACTICE. 

Find the omitted term of the following proportions : 



1. 4 oz. : 9 oz. :: ? : 25^. 

2. *3 : ? :: 9 yd. : 12 yd. 

3. ? : 21 mi. :: U : $12. 

4. 10 gal. : 9gal. :: $30: ?. 
6. f bu. : \ bu. :: ? : $f. 

6. 9.4 bbl. : 10.26 bbl. :: $4.70 

7. £4 : £36 :: ? : 18 doz. 

8. ? : $65 :: 9 men : 45 men. 



9 



10 



11 



■I 
•I 



30 men : 5 men 
4 da. : 8 da. 

75 rd. : 25 rd. 

54 bu. : 9 bu 
3 mi. : ? 

28 hr. : 6 hr 

9 da. : 15 da. 
^ • 3 



\- 



$18: 



men. 



•}::F:ll 

\ :: $160 : $80. 
. ) 

f^'l :: $28.80: $18. 
hr. ) 



SINGLE RULE OF THREE. 

331. The Single Bnle of Three is a process of obtaining a 
result which depends upon the comparison of one pair of quantities 
of the same kind. 

Rem. — The Single Bute of Three is applicable to problems having three givea 
quantities, two of which are of the same kind and form a certain ratio, and it 
is required to find a fourth quantity which will form an equal ratio with the 
remaining quantity. For this reason it is also called Simple Proportion (Rem. 
2, 328). 

ILLUSTRATIVE EXAMPLES. 

1. If 50 bushels of wheat cost $48, what will 73 bushels of the 
same wheat cost ? 



■OLcmov. 



50 



$48 
73 



(48 x73)-^50 = $70.08. 



Explanation. — Since a cost is required, place 
the given cost ($48) at the right of a perpendicular 
line. There are now only two terms (60 bu. and 
78 bu.) remaining to be arranged. 

Since the cost of 78 bu. is required, and this 
required cost is greater than the given cost of 50 
bu., place the grecUer of the two remaining terms (78 bu.) at the right of the line, 
and the less (60 bu.) on the opposite side. 

Multiply the two right-hand terms ($48 x 73 = $8604), and divide the product 
by the left-hand term (60), obtaining $70.08 as the required cost. 

Rex. — As a proportion, the required cost is to the given cost as the quantity 
of which the dost is required is to the quantity of which the cost is given ; that is, 
$? : $48 :: 78 bu. : 60 bu. Since two means and one extreme are given, apply 
Prin. 2, 320, to find the other extreme, obtaining $70.08. 
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2. If 300 acres of a field will produce 16500 bushels of com, hov 
many bushels of com will 93 acres of the same field produce ? 

■oLunoH. Explanation, — Since bushels are required, place 

* •• the given bushels (16500) at the right of the line. 

n I^WP bu. Since bushels from 98 acres are required, and the 

)00 ^t required bushels niust be less than the given bushels 

SI from 300 acres, place the leas of the two remaining 

165 X 31 = 5115 bu. terms (08) at the right of the line, and the other term 

(800) on the opposite side. 
Cancel and proceed with the uncanceled terms as in lU. Ex. 1, obtaining 5115 
as the required number of bushels. If 1 is obtained as the result of cancellation, 
omit it from the left-hand terms, and retain it in those on the right. 

3. If 24 men can do a given piece of work in 9 days, in how many 
days can 18 men do it ? 

soLunoH.' Explanation. — Since days are required, place the given 

da. days (9) at the right of the line. 
4^ Since days for 18 men to do the work are required, and 

1 g the required days are grecUer than the given days for 24 men 
(for when fewer men are employed on a piece of work, the 

A ns, IZ da. greater must be the time required to complete it), place the 

greater of the two remaining terms (24) at the right of the 
line, and the other terra (18) on the left. 

Canceling out all the terms, it is found that 12 is the only uncanceled factor. 
Therefore the required answer is 12 times 1 da. or 12 da. 

Rule. — I. At the right of a perpendicular line, pldce that 
one of the three given terms which is of the same kind as the 
required answer, 

II. //, from, the nature of the question, it is seen that the 
required answer tvill he greater than the term^ already written, 
place the greater of the two remaining terms at the right of 
the line. 

III. //, however, it is seen that the required answer will he 
less than the term, already urritten, place the less of the two 
remaining terms at the right of the line. 

IV. After placing one of the two remaining term^s at the 
right of the line, plaice the other term, on the left. 

V. Multiply the two right-hand terms, and divide the 
product hy the left-hand term,, first canceling fa^ctors which 
are commwn to the left-hand term and either of the right-hand 
terms. 
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EXAMPLES FOR PRACTICE. 

1. What is the cost of 13 pounds of sugar if 8 pounds cost 72 cents ? 

2. If 12 pounds of beef cost $1.80, how much will 9 pounds cost? 

3. A farmer raised 1750 bushels of wheat on 70 acres of land. At 
the same rate how many bushels could he have raised on 87 acres ? 

4. If 50 bushels of wheat cost 175, what will 80 bushels cost at the 
same rate? 

6. If I am charged 112.25 for 35 yards of goods, how much should 
I be charged for 47 yards of the same goods ? 

6. If a garrison consume 102 barrels of flour in 17 days, how many 
barrels of flour will it consume in one year ? 

7. What will 30 pounds of butter cost, if 18 lb. 3 oz. cost 15.82 ? 

8. If 82 sheep cost $287, how many sheep at the same price will 
cost $52.50 ? 

9. If $320 will accrue $9, 60 interest, how much interest will $240 
accrue in the same time and at the same rate % ? 

Sometimes, as in the preceding example, all of the three given terms espiTese 
the same kind of units; but in such cases one of the three given t«rms will be 
found to agree more specifically with the required answer. Thus, dollars of interest 
are required, and the given dollars of interest ($9.60) will be the upper right-hand 
term. The two remaining terms specifically agree as dollars of principal. 

10. What principal will accrue $1.59 interest, if $820 will accifue 
$5.30 interest in the same time and at the same rate % ? 

11. A received a dividend of $420 on $8400 of stock. What would 
he have received if he had owned $9300 of the same stock ? 

12. How long a shadow will be cast by a vertical staff 11 feet 
high, if at the same moment a staff 6 feet high cast a shadow 4 feet 
long? 

13. A pole 18 feet high casts a shadow 6 feet long. How high is a 
tree which, at the same time, casts a shadow 13 feet long ? 

14. How many men can do the same work in 20 days that 45 men 
can do in 16 days ? 

16. A contractor agreed to build a house in 45 days, and estimated 
that 6 men would be sufficient to do the work. Should he desire to 
complete the job in 30 days, how many men must he employ ? 

16. A invested $5400 in a partnership, and B $3600 ; and the con- 
tract between them specified that each partner's gain or loss should 
331 
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be proportional to his investment. If the total gain is $1500, what 
should be each partner's share ? 

17. A merchant sells 13600 worth of goods and gains $648. At the 
same % of profit^ what amount of goods must he sell to gain $1620 ? 

18. What should be the tax on a farm assessed at $3;if500, if a farm 
assessed at $7500 is taxed $18.21 ? 

19. A merchant sold an invoice of goods at 15^ profit and gained 
$450. What % would he have gained by selling at a profit of $750 ? 

20. If A lend B $800 for 18 days, how long should B lend A $300 
to offset his claim for interest ? 

21. If the rate of freight is 18^ per bushel for 1326 miles, what 
will be the proportionate rate for 884 miles ? 

22. If a vessel is provisioned for a crew of 30 men and a voyage of 
168 days, how long a voyage can she make with the same provisions if 
the crew be increased to 35 men ? 

DOUBLE RULE OF THREE. 

332. The Double Bule of Three is a process of obtaining a 
result which depends upon the comparison of two or more pairs of 
quantities of the same kind. 

Rem. — ^If the terms of a problem in Double Rule of Three are arranged in the 
form of a proportion, the first couplet will contain as many simple ratios as thei*e 
.are pairs of given quantities of the same kind. For this reason it is also called 
Compound Proportion (Rem. 3, 328). 

ILLUSTRATIVE EXAMPLE. 

If 4 men can earn $84 in 7 days by working 10 hours a day, how 
many dollars can 6 men earn in 10 days by working 9 hours a day ? 

■oLUTioH. Explanation. — Since dollars are required, place the 

MA ^^ given dollars ($84) at the right of the perpendicular line. 

^ Since dollars are required that six men can earn, 

and 6 men can earn more dollars than 4 men, place the 

^^ greater of these two similar terms (6 men) at the right 

10 9 of the line, and the other (4 men) at the left 

$3 X 6 X 9 == $162. Since dollars are required that 6 men can earn in 10 

days, and 6 men in 10 days can earn more dollars than 
in 7 days, place the greater of these two similar terms (10 days) at the right of the 
line„ and the olher (7 days) at the left. 

Since dollars are required that 6 men can earn in 10 days by working 9 hours, 
and 6 men in 10 days by working 9 hours will earn less dollars than by working 10 
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hours, place the less of these two similar terms (9 hoars) at the right of the line 
and the other (10 hours) at the left. 

Cancel all factors common to terms which are on opposite sides of the line, and 
divide the product of the uncanceled numbers on the right ($3 x 6 x 9) by the product 
of the uncanceled numbers on the left (1), obtaining $162 as the required answer. 

Rule. — I. At the right of a perpendicular line, place that 
given term which is of the same hind as the required answer. 

II. WUh the remaining terms form, pairs of the same kind, 
and place the term^s of ea^ch pair at the right and left of the 
line by II, III and IV of the Single Rule of Three, as if the re- 
quired answer depended on that pair aZone, 

III. Cancel, aU factors which are commwn to term^s on oppo- 
site sides of the line, and divide the product of the uncanceled 
numbers at the right of the line by the product of the uncan- 
celed numbers at the left. 

Note. — In deciding upon the position of the terms of each pair, uniformly 
compare the term in the question with the similar term in the statement or suppo- 
sition. 

EXAMPLEd FOR PRACTICE. 

1. A farmer's expenses for feeding 27 horses for 17 weeks were 
191.80. What would be his expenses for feeding 23 horses for 13 
weeks ? 

2. The freight on 12250 pounds of goods was 173.50 for 240 miles. 
A pro rata sum was charged on 28250 pounds of the same class of 
goods for 90 miles. What was paid for freight for the shorter distance ? 

3. If from 650 reams of paper 4000 copies of a book containing 
420 pages can be printed, how many reams will be required to print 
7000 copies of a book containing 528 pages of the same size ? 

4. If 1600 will accrue 19.60 interest at 6% per annum in 3 months 
and 6 days, at what rate per annum will 1240 accrue 17.20 interest in 
4 months ? 

6. An excavator agreed to dig two cellars at the same price per 
ctibic yard, and obtained 1120 for one which was 40 feet long, 30 feet 
wide, and 9 feet deep. The other cellar was 36 feet long, 27 feet 
wide, and 12 feet deep. How much was receired for digging the 
latter? 

6. What should be the cost of pasturing 73 head of cattle for 7 
weeks, if the cost of nasturing 95 head of cattle for 9 weeks is 1513 ? 
332 
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7. If 1840 will accrue $19.60 interest in 105 days at 8^ per annum, 
in .what time will $576 accrue $1.84 interest at b% ? 

8. A contractor purchased a pile of stone 24 feet long, 12 feet 
. high, and 9 feet wide for $120, and paid $300 for another pile of the 

same quality of stone which was 12 feet wide and 36 feet long. How 
high was the latter pile ? 

9. If 300 men can perform a certain work in 45 days by laboring 
10 hours a day, how many hours a day will 600 men have to labor to 
perform the same work in 25 days ? 

10. If 20 men can earn $1260 in 15 days by working 12 hours a 
day, how many dollars can 17 men earn in 23 days by working 10 
hours a day ? 

11. How many half -barrels of flour will supply a gang of 9 laborers 
for 20 weeks, if 3 barrels will supply a gang of 5 laborers for 15 weeks 
and 3 days ? 

12. If 7 men can plow a field 144 rods long and 105 rods wide in 
9 days by using horses whose working gait is 5 miles per hour, in 
how many days can 5 men plow a field 216 rods long and 60 rods wide 
with horses whose gait is 4 miles per hour ? 



BANKRUPTCY. 

333. A Bankrupt or Insolvent is a person who fails in busi- 
ness or is unable to meet his pecuniary obligations. 

Rem. 1. — ^The asueta of a bankrupt are his entire property, including debts due 
to him by others. 

Rem. 2. — The liiibiUties of a bankrupt are the pecuniary obligations due by 
him to others. 

334. A Schedule or Statement is a list setting forth the assets 
atid liabilities of the bankrupt, containing the name of each of his 
creditors and debtors, their places of business or residence, and the 
gum due to or from each. 

Rem. — A debtor of a bankrupt is a person or firm who is indebted to the bank- 
rupt ; and a creditor is one to whom the bankrupt is indebted. 

335. An Assignee is a person appointed to take charge of the 
property of a bankrupt for the purpose of converting it into cash, 
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and, after deducting the expenses of the assignment, to pay such 
a proportion of the bankrupt's liabilities as the available assets will 
allow. 

Rem. — ^A dmdend is the proportion of available assets which is paid by the 
assignee to the creditors of a bankrupt. 

336. Computations in bankruptcy may be made in accordance 
with the principles of percentage ; the liability being regarded as the 
base, and the dividend as the percentage. Hence, 

Rem. — ^Total liabil- 

Liability ^ i^y ^ ^^ of dividend 

^S^ = total dividend to 

-r^ f". ^ n M J' 1^ ' 1 1 ^^ creditors ; and lia- 

FOBMULA.— I .|. Rate of dividend ^,^^^7 to one creditor 

* ^/ X by rate of dividend 

Dividend^ = dividend to that 



creditor. 



ILLUSTRATIVE EXAMPLE. 



A merchant failed in business and rendered the following schedule : 
Assets — cash, $1346.10; real estate, $3578.64; personal accounts, 
$2125 ; merchandise on hand, $1517.36. Liabilities — promissory 
notes outstanding, $3021 ; due J. H. Baldwin & Co., $1673 ; D. S. 
Rogers, $1177 ; S. R. White, $6052. The expenses of the assignment 
were $221. How much should each creditor receive ? 

Solution.— $1346.10 + $3578.64 -h $2125 + $1517.36 = $8567.10, total assets. ' 
$8567.10-$221 = $8346.10, net assets. $3021 + $1673 + $1177 -h $6052 = $11923, 
total liability. 

$8346.10+-$11023 = .70, or 70%, rate of dividend. 

$1678 X. 70 = $1171.10, dividend to Baldwin & Co.; $1177 x. 70 = $823.90, 
dividend to D. S. Rogers ; $6052 x .70 = $4236.40, dividend to S. R. White. 

Rule. — I. From the total dssets deduct all expenses, and 
divide the remainder by the total liabilities. The quotient car- 
ried to hundredths will be the rate per cent, of dividend.. 

II. Midtiply the amount of each creditor's claim by the rate 
per cent, of ditddend. 

Note. — The same result may be obtained by the ** Rule of Three " by taking 
the net assets and liability due each creditor as right-hand terms, and the total 
liability as the left-hand term (331 ). 
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EXAMPLES FOR PRACTICE. 

1. J. H. Bell & Co. failed with liabilities amounting to $150000 
and assets amoanting to 193147. How mach should each creditor 
receive on the dollar^ and what sum was allowed J. E. Arnold & Bro.^ 
whose claim was $17314, if the expenses of settlement were $3147 ? 

a. A coal firm failed with liabilities amounting to $49000. The 
assets were^ cash, $2160 ; real estate, $16500 ; notes on hand, $2340. 
The expenses of the assignment were 2^ of the assets. How much 
should Wright & Go. receive, whose claim against' the firm was 
$12617 ? 

3. O. W. Smith's claim against a bankrupt firm was $2400, and J. 
M. Owens's $1680. After the expenses of the assignment were de- 
ducted fi*om the assets, there remained $6120. If the total liabilities 
were $8160, how much did Smith and Owens receive ? 

4. A lumber firm failed with assets amoanting to $23072, and lia- 
bilities amounting to $56000. The firm owed Joel Manning & Go. 
$7327.50 ; M. J. Whiting & Go., $3725 ; and Robert French & Sons, 
$2375. How much did each of these creditors receive, if the expenses 
of bankruptcy were $672 ? 

6. The Empire Knitting Mills Gompany failed with liabilities 
amounting to $274320, and assets amounting to $125912.88. If the 
expenses for settling were $2468.88 how much should W. A. Miles, 
J. R Thomas, and W. 6. Lewis receive, whose claims were respect- 
ively $34620, $15234, and $8750 ? 

6. A firm failed with liabilities amounting to $52250, and with 
assets, exclusive of real estate, amounting to $2042.50. The assignee 
obtained for the real estate $31350, and deducted for settling the 
bankruptcy $475. W. H. Devours claim against the firm was $7284 ; 
AV. A. Heitmueller's, $6382 ; W. H. Patrick's, $5794 ; S. F. Lack- 
land's, $4767 ; and J. K. Hopper's, $3964. How much did each of 
these creditoFs receive ? 

7. A bankrupt firm owed J. P. Jordan & Go. $1874 ; W. H. Hen- 
son, $675 ; T. A. Smith & Son, $385 ; and G. E. Sinclair, $284. 
The assets of the firm were $48700, and their liabilities $59048.75. 
How much did each of the above creditors receive, if the expenses of 
settling the bankruptcy were ^% of the assets ? 

8. The real estate of a bankrupt firm was sold by their assignee for 
$12000, and their goods for $6122. There were collected on notes 
due the firm $2107, and on personal accounts $2673. The total lia- 
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bilities of the firm are $27033, and the expenses of settling 1734.04. 
How much on the dollar can be paid, and what should M. E. Whitney 
receive, whose claim is $6215 ? 



EQUATION OF PAYMENTS. 

337. Equation of Payments is the process of finding the date 
at which one payment can be made in settlement of two or more debts 
falling due at different dates, without loss to the debtor or creditor. 

Rem. — The date at w^ich two or more debts can be equitably discharged by 
one payment is called the average or equated date ; and the number of months or 
days before they can be so discharged, the average or equaled time, 

338. The Focal Date is any assumed date taken as a standard 
to which the dates of two or more payments may be compared to find 
their average date. 

Reh. — Though any date may be assumed as the standard of comparison, the 
most convenient focal date is the last day ol the month whi6h immediately pre- 
cedes the date of the earliest item. Other good focal dates are the earliest or the 
latest of the several dates in the given account. 

339. The Term of Credit is the time allowed for the payment 
of a debt^ or of goods purchased on account. 

Rem. — ^The average time allowed for the payment of the sum of two or more 
debts due at different dates is called the average term of credit, 

340. To find the average date for the payment of two or more 
debts due at different dates is an ajiplication of the following 

Principles. — 1. Money is worth its interest for the time it 
is used. 

%, The loss of the use of money paid before it is due is offset 
by the gain in the use of an equal sum, kept an equal tim,e 
after it is due. 

3. Assuming any common date of comparison, the prepay- 
ment multiplied by the time of prepayment should equal the 
after-payment multiplied by the tim^e of after-payment. 
336— 340 
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341. To find the average date for the payment of two 
or more debts contracted at the same time but due at dif- 
ferent dates. 

ILLUSTRATIVE EXAMPLE. 

A merchant sold goods amounting to $1800^ as follows : |400 on 3 
months' credit, $600 on 5 months' credit^ and $800 on 6 months' 
credit. What is the equated time for the payment of the whole ? 



BOLUnOK. 

Debts. TertM of Credit Utte of $1 for 

400 X 3 months == 1200 months. 
600 X 5 " = 3000 
800 X 6 " = 4800 



<< 



t( 



<< 



1800 X ? months = 9000 

9000 months -5- 1800 = 5 months. 



ExPLAyATioN. — Assume the entire 
bill ($1800) to have been paid on the 
day of purchase. The buyer would then 
have been deprived of the use, as per 
terms of sale! of $400 for 3 mo., or of 
$1 for 1200 mo.; of $600 for 5 mo., or 
of $1 for 3000 mo. ; of $800 for 6 mo., 
or of $1 for 4800 mo. ; or, altogether, of 
$1 for 1200 + 3000+4800, or 9000 mo. 



To be deprived of the use of -$1 for 9000 months is equivalent to being deprived of 
the use of 1800 times $1, or $1800, for y^^ of 9000 months, or 5 months. Hence, 
the correct or equated time for paying the entire amount should be 5 months after 
the date of purchase. 

Rule. — I. Multiply each item hy its term of credit, and 
divide the sum of the products hy the sum of the items to find 
the average term of credit, 

II. Add the average term, of credit to the date of purchase 
to find the average date. 

Note. — Fractions of a month should be reduced to days; and fractions of a 
day should be discarded if less than J, or considered an entire day if \ or more. 



EXAMPLES FOR PRACTICE. 



Find the average term of credit of the following bills : 



(1) 

Items, Terms of Credit, 

$700 5 months. 

350 4 

650 2 

400 5 '' 



(C 



<c 



(2.) 
Items, Terms of Credit, 

$1000 3 months. 

2500 5 

1500.... 4 

4000. ...6 



cc 



(t 



a 



(3.) 
Items. Terms of Credit* 

$800 4 months. 

750 2 

325 5 

586 3 '' 

341 
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Find the equated date of payment of the following: 



May 12, $150 on 30 days' credit. 
" 400 " 90 " " 
" 300 '* 60 " *' 
" 500 " 30 " " 



(6.) 

June 20, $1200 on 90 days' credit. 

" 2400 '' 30 '' '' 

" 1800 " 60 " " 

" 1500 " 90 '' " 



6. A wholesale merchant sold goods amounting to 13600, of which 
$1800 was to be paid in 6 months, $900 in 8 months, and the re- 
mainder in 9 months. What was the average term of credit ? 

7. An invoice of goods amounting to $1200 was purchased May 
30, 1889, on the following terms : $600 payable in 30 days, $400 in 60 
days, and $200 in 90 days. What is the equated date for the payment 
of the entire bill ? 

8. If I buy goods amounting to $1600, and agree to pay half in 
3 months, and the remainder in 5 months, and afterward wish to pay 
the entire debt in one amount, when should the payment be made ? 

9. A plantation was sold for $18000 upon the following terms : 
one-third in cash, one-half of the remainder in 12 months, and the 
balance in 18 months, without interest. What is the equated time 
for the payment of the entire sum ? 

10. On July 15, 1889, an importer sold the following bills to a 
wholesale firm : No. 1, $500 on 30 days' credit ; No. 2, $792 on 60 
days ; No. 3, $820 on 90 days ; No. 4, $624 on 120 days. What is the 
equated time for the payment of the entire purchase ? 

11. On Sept. 18, 1889, a wholesale dealer sold the following mer- 
chandise : $718.25 on 60 days' credit, $239.70 on 30 days' credit, and 
$538.42 on 90 days' credit. What is the equated date for paying the 
sum of the three items ? 

342. To find the average date for paying two or more 
debts contracted at different dates, if no terms of credit are 
included. 

ILLUSTRATIVE EXAMPLE. 

J. M. Oaulden bought of Geo. W. Keller & Co., the following 
merchandise : May 16, 1889, $586 ; June 21, 1889, $375 ; July 10, 
1889, $418. No credit having been allowed, what is the average date 
for paying the sum of the several bills ? 
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FIB8T SOLUTION. — Produci Meihod. 

Focal Date, April 30, 1889 (= May 0, 1889). 
Daies. Itetns. Days. ProdueU. 

1889, H., 16, *»«Xl6=l'S'll»S:!S"'- 

T«i« 1A J1Q w (M i 418 = ( 418x1 unit). 

July 10, _418 X 71 = j^^ ^ ; 418x7 tens). 

•1379 X (?) = $58654 for 1 day. 
58554 -5- 1379 = 42 + (days after focal date). Hence, 
Average date : 42 days after Apr. 30, 1889, or June 11, 1889. 

Explanation. — For its conTenience as a basis from which to compute time, 
assume April 80, 1889, or its equivalent, May 0, 1889, as the required average date. 

As the first item ($586) was not due until May 16 (16 days later than the 
assumed date), to have paid it on Apr. 80 would have deprived Gaulden of the use 
of $586 for 16 days, or of 16 times $586 for 1 day; as the second item ($875) was 
not due until June 21 (52 days after the assumed date), to have paid it on Apr. 80 
would have deprived Gaulden of the use of $875' for 52 days, or of 52 times $875 
for 1 day; and, similarly, to have paid the third it«m ($418) on Apr. 80 would have 
deprived Gaulden of the use of 71 timed $418 for 1 day. Hence, to have paid all 
three of the items on Apr. 80 would have deprived Gaulden of the use of $58554 
for 1 day, or of $1379 (which is ^ of $58554) for 42 times 1 day, or 42 days. 

The correct date at which Gaulden can pay his total indebtedness without loss 
to himself or Keller, is thus found to be 42 days after the assumed date (Apr. 80, 
1889), or June 11, 1889. 

Product Rule. — I. Take as the focal date the last day of 
the calendar month preceding the date of the earliest item. 

II. Multiply each item by the difference in days between the 
focal date and the date at which such item falls due; and 
divide the sum of the obtained products by the sum of the items. 

III. The quotient will denote the nuinber of days to count 
forward from the focal date to find the equated date. 

Note t. — The date at which the latest item falls due is another convenient focal 
date much used by accountants. The quotient of dividing the sum of the products 
by the sum of the items will then denote the number of days to count hackward 
from the focal date to find the equated date; because, in this case, the sum of the 
products will denote the number of days during which the buyer has withheld $1 
beyond the equated date. 

843 
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SECOND SOLUTION. — IiUerest Method, 
Focal date, Apr. 30, 1889 (= May 0, 1889). Bate of Interest 6^. 



Mo. 


Dates. 


Items. 


Interest. 









May 16, 


$586 


S $.977-, 
( .586 


int. 


for 10 da. (J of $5.86). 
" 6 " (A of ♦5.86). 


1 


June 21 + 1, 


375 


i 2.625 
( .625 




" 42 " (♦.375x7). 
" 10 " (J of ♦3.75), 








( 4.18 




" 2 mo. (tJ^ of ♦418). 


% 


July 10 + 1, 


418 


\ .697-, 




" 10 da. (J of ♦4.18). 








( .070-, 
♦9.760 




" 1 " (A of ♦.697). 




11379 










X6 







Int. of ^1379 for 6 da. = ♦1.379) ♦58.560 (42 + (days after focal date). 
Average date : 42 days after Apr. 30, 1889, or June 11, 1889. 

Explanation.— A3sume Apr. 80, 1889 (= May 0, 1889), as the date at which 
the entire amount should be paid; and to the left of the date of each item, write 
the number of complete calendar months between it and the assumed date. For 
convenience in calculating interest, suppose each of these intervening complete 
months to be dO-day months; and in correction, plus or minus each date with the 
excess over, or deficiency under, 80 days of each intervening complete month. 

By paying the first item (^586) on Apr. 80, the buyer loses the use of ^586 for 
16 days (= 10 da. + 6 da.) which, at 6% per annum, is equivalent to a loss in in- 
terest of ♦.977— for 10 days and of ^.586 for the remaining 6 days. 

By paying the second item on Apr. 80, the buyer loses the use of ^375 for the 
81-day month of May and 21 days in June (= 1 30-day month and. 22 days), which, 
at 6^ per annum, is a loss in interest of |2.625 for 1 80-day month 12 days and of 
♦.625 for the remaining 10 days. 

By paying the third item on Apr. 80, the buyer loses the use of ^418 for the 
81-day month of May, the 80-day month of June, and 10 days in July (= 2 80-da7 
months and 11 days), which, at 6% per annum, is a loss in interest of ♦4.18 for the 
2 80-day months, of ♦.697 for 10 days, and of ^.070 for the remaining 1 da. 

If by paying the sum of the three items (^1379) on Apr. 80, 1889, the buyer 
loses the sum of the obtained interest (♦9.760), the proper date for paying this sum 
(♦1879) without loss of interest must be as many days after Apr. 30, 1889, as will 
enable ♦I 879 to produce ^9.760 interest. 

At 6^ per annum, the interest of ♦1879 for 1 day is } of ♦1.879, or ♦.229f 
(243). Hence, applying 262, divide the given interest (♦9.760) by this interest 
for 1 day (J of ♦1.879), or to avoid fractions, divide 6 times the given interest 
(♦58.560) by the entire ♦1.879, obtaining practically 42 days as the time after Apr. 
80 to pay the sum of the items without loss of interest to either buyer or seller. 

Interest Bule. — I. Select the focal date as directed in the 
Prodiuct Rule. 

II. Find the interest of ea^h item for the time between the 
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focal date and the date at ivhich such item falls due ; and 
divide six times tJte sum, of the obtained interests by .001 of 
the sum of the items. 

III. The quotient will denote the number of days to count 
forward from the focal date to find the equated date. 

Note 2. — The focal date may be selected as directed in Note 1. The final 
quotient will then denote the number of days to count backward from the focal 
date to find the equated date. 

Note 8. — At 6% perannnm, the interest for 2 80-day months is 1^ of the 
principal (obtained by mentally moving the decimal point of the principal Uf^ 
places to the left); for 4 80-day months take twice the preceding result; for 6 
80-day months take three times the preceding result; etc. ; etc. For 6 days, the 
interest is .001 of the principal (obtained by mentally moving the decimal point 
of the principal ihrte places to the left) ; for twice 6 days take twice the preceding 
result; for 8 times 6 days take 8 times the preceding result; etc.; etc. For less 
than 6 days, take aliquot parts of any of the preceding results. 

Note 4. — Since, at 6% per annum, the interest is 1% of the principal for 60 
days or for two 80-day months, if the time be expressed in months and days, change 
the calendar months to 80-day months by increasing the time 1 day for each in- 
cluded 81-day month, or by decreasing the time 2 days (1 day for leap year) if 
February is included. 

EXAMPLES FOR PRACTICE. 

Find the equated date of purchase of the following bills : 





(1.) 




(2.) 


1889. 


June 5, $500, no credit. 


1889. 


Jan. 3, 1250, no credit. 




July 20, 300, " 




Feb. 18, 375, '* 




Aug. 15, 200, '' 




Apr. 4, 530, *' 




(3.) 




(^.) 


1888. 


Mar. 9, 1735, no credit. 


1889. 


Aug. 12, $690, no credit. 




'' 31, 840, '' 




Sept. 4, 325, *' 




Apr. 8, 750, " 




Oct. 21, 512, '' 




May 15, 475, " 




Dec. 8, 450, '' 



6. I bought of Simmons & Bro., Pensacola, the following invoices 
of merchandise : 

Jan. 3, 1887, invoice amounting to $750. 
Feb. 9, '' '' '' '' 195. 

Mar. 11, " '' " '' 275. 

Apr. 18, '' '' '' '' 525. 

What was the amount of my bill, and the average date of purchase ? 
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6. J. P. Jordan & Co/s sales to T. A. Smith are as follows : 

Mar. 19, 1889, a bill of $275. 



31, " 


<( 


'' 340. 


Apr. 25, " 


(C 


'r 520. 


May 15, " 


(( 


" 150. 


Jane 12, '' 


<( 


" 260. 


What is the average date of purchase ? 





7. A bought of B the following merchandise : 

Feb. 5, 1889, a bill amounting to $420. 

Mar. 13, " " '' " 762. 

Apr. 14, '' " " " 578. 

May 21, " " " '' 284. 

June 6, '' " " '' 512. 

What is the average date of purchase ? 

8. A sold goods to B as follows: May 30, $525.75; June 15, 
$325.40; June 28, $275; July 7, $214.30; July 20, $390.15; Aug. 
12, $125.45; and Sept. 10, $263.20. What is the equated date of 
total sales ? 

9. W. J. Eobb & Co. sold to L. W. Bristol the following invoices 
of tobacco : July 7, 3840 lb. @ 27^ ; July 19, 2640 lb. @ 26^?^ ; 
Aug. 4, 3752 lb. @ 28^^ ; Aug. 15, 1464 lb. @ 29^; and Sept. 3, 3890 
lb. @ 28J^. What was the average date of sale ? 

If, as in the following examples, all the items have the same term of credit ex- 
pressed in days, proceed as before to fii^d the equated time in days, add the uniform 
term of credit to the result, and then find the equated date; but if the uniform 
term of credit is expressed in months, first find the equated dcUe as if there were no 
term of credit, and advance this equated date as many calendar months as are 
contained in the uniform term of credit. 

10. S. H. Hanson sold to a retail merchant merchandise as follows : 

1888. Feb. 6, an invoice amounting to $673.40. 
Mar. 24, " " " " 462.60. 

Apr. 18, " '' " " 327.90. 

June 24, '' *' " '' 128.10. 

If 60 days' credit was allowed on each item, what was the average 
date for the payment of the entire amount ? 
342 
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11. A wholesale merchant sold to a customer the following : 

1888. jSept. 4, an invoice of merchandise amounting to $624.20. 

*' Oct. 12, " " ** ** " " 920.80. 

Nov. 26, " " " '' '' *' 440.72. 

Dec. 18, *' " " " *' " 364.28. 

A credit of 90 days being allowed on each item, what was the 
equated date for the payment of the amount of the several bills? 

12. M. A. Davenport bought of Johnson & Co.: 

Mar. 12, 1889, Merchandise amounting to $742.83. 
April 4, " *' *' " 926.17. 

May 24, " " " " 432.25. 

JuAe 17, " " " " 327,75. 

What is the equated date for payment of the amount of the several 
bills, a credit of 30 days being allowed on each item ? 

13. J. W. Miller bought of Freeman & Go. : 

May 30, 1888, Merchandise amounting to $345.30. 
June 19, ** " " " 676.75. 

Aug. 3, " " " " 453.40. 

A credit of 2 months having been allowed on each item, what was 
the equated date for paying the entire amount ? 

14. I bought the following bills of goods on 3 months* credit : Aug. 
18, 1889, $430.80 ; Sept. 8, 1889, $215.65 ; Sept. 25, 1889, $300 ; and 
on Oct. 15, 1889, $591.20. What was the equated date of total pur- 
chase? 



343. To find the average date for paying two or more 
debts contracted at different dates, and having different terms 
of credit. 

ILLUSTRATIVE EXAMPLE. 

Philadelphia, Dec. 1, 1889. 
E. 6. Chubch, 

To E. S. Scott & Co., Dr. 



1888. 

June 25 
July 8 
Aug. 19 
Sept. 13 



To Mdse. per inventory @ 60 da. 

t< << <t t( €( QQ fC 

€< t€ fC t€ iC QA <t 

" " '' " net. 



1625 


85 




731 


40 




574 


65 




382 


35 


12314 



25 
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FiBST SOLUTION. — Ptoduct Method. 
Focal date. May 31, 1889 (= June 0, 1889). 

Dates of Scde, Credits. Time. Items. Products. 

T .^i. /».^ J OK ;i A£»oK Q- i 3129 = $625.85 x 5 units. 

June 25 + 60 da. = 85 da. x 1625. 8o = ] ^^^^ ^ ^^^^ ^ g ^^^ 

30+July 8 + 30da.= 68da. x 731.40 = 1^^1 "S^ll":^: 



I 



61 



- _ J 40226 = 574.65 x 7 tens. 



+ Aug. 19 + 90 da. = 170 da. x 574.65 = !"^^^= l^'^Z t Ta^ 
^ ^ < 57465= 574.65 X 1 hundred. 

92 + Sept 13 = 105 da. x 382.35 = | ^^^ = ^-^ '^ » ""^'^ ^ 

^ ( 38235 = 382.35 x 1 hundred. 

*2314.25) $240770 (104 -f days. 
Average date : 104 days after May 31, 1889, or Sept. 12, 1889. 

Explanation.— The above solution is similar to that by the product method, 
3423, ezoept that each item is multiplied by the number of days between the focal 
day (May 31 or June 0) and the date at which such item falls due, 'obtained by 
adding the terra of credit (if any) to the number of days between the focal date 
and the date of sale. * 

SECOND SOLUTION. — Interest Method. 

Focal date. May 31, 1889 (= June 0, 1889). Bate per annum, 6^. 

Mo. Dates of Sale. Items. Credits. Interest. 

C $6,259, int. for 60 da. ($625.85 x .01). 

June 25 $625.85 @ 60 da. ] 2.503, ** " 24 da. ($.62585 x 4). 

( .104, " " 1 da. ($.62585-1-6). 
( 7.314, " " 2 mo. ($731.40 X .01). 

1 July 8 731.40 @ 30 da. ] .731, " " 6 da. ($731.40 x .001). 

( .244, " " 2 da. ($.73140+ 8). 
( 11.493, " " 4 mo. ($5.7465x2). 

2 Aug. 19 + 1 574.65 @ 90 da. ] 4.597, " " 48 da. ($.57465x8). 

( .192," " 2da. ($.57465-h3). 
( 3.824, " " 2 mo. ($382.85 X. 01). 

3 Sept 13 + 2 382.35 ] 2.676," " 42 da. ($.38235x7). 

( .191," " 8 da. ($.38286+2). 



$2314.25 $40,128 

X6 

Int of $2314.25 for 6 da. = $2,314) $240,768(104 + days. 

Average date : 104 days after May 31, 1889, or Sept. 12, 1889. 

Explanation.— The above solution is like that of the interest method, 342, 
except that the interest is found on each item from the focal date to its due date, 
obtained by adding the term of credit to the date of purchase, considering each 
80 days of the term of credit as an additional 30-da. month. 
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Rule. — ^dd the term of credit to the time from the focal 
date to the date of the itervh ; then proceed by either the product 
or interest Rule, 342* 

Note 1. — ^When the product rule is used and an item contains cents, it is cus- 
tomary to discard decimal results from the products. To secure integral products, 
first multiply the units^ order of the item by the uniU^ order of the multiplier; 
then the tenths^ order of the item by the tens* order of the multiplier; lastly the 
hundfedths' order of the item by the hundreds* order of the multiplier; and to each 
result add the carrjdng figure obtained by multiplying the adjoining discarded 
figure of the item. 

Note 2. — If the interest rule is used and a term of credit is given in months, 
they should be reduced to dO-day months by Note 4, 342. 

Note 8. — In dividing by the sum of the items, it is usual to discard the cents 
from the divisor if less than 50^ and to increase -the integral divisor by 1 if the 
cents are 50 or more. Thus, in the 111. Ex.»2314 was taken as the divisor. 

Note 4. — In obtaining the due date of notes, drafts, etc., add 3 days for grace 
to their nominal time of payment. 



EXAMPLES FOR PRACTICE. 



Find the equated date of payment. 



(1.) 
1889. Mar. 3, $300 @ 60 da. 
Apr. 15, 475® 30 " 
May 5, 520 @ 30 " 

(3.) 

1888. Sept. 20, $750 @ 60 da. 

" 28, 825 @ 90 " 
Oct. 15, 575 @ 30 " 
Nov. 1, 150 @ 30 " 

(6.) 

1889. Mar. 21, $825.30 @ 3 mo. 
Apr. 3, 512.75 @ 1 

" 29, 250.90 @ 2 
May 8, 175.25 @ 3 
19, 520.00 @ 2 



i( 



<c 



<t 



t< 



t< 



(a.) 



1888. Aug. 7, $625 @ 90 da. 
Sept. 3, 550 @ 30 '' 
Oct. 12, 225 @ 60 " 

1889. Jan 18, $380 @ 45 da. 
Feb. 3, 720 @ 60 " 
Mar. 9, 260 @ 30 " 
Apr. 20, 440 @ 60 " 

(6.) 

1888. May 2, $150.35 @ 1 mo. 

June 4, 275.58 @ 3 

" 30, 182.15 @ 4 

Aug. 1, 325.75 @ 2 

Sept. 15, 415.10® 3 
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7. W. H. Ransom & Co. bought merchandise, as follows : 

Mar. 15, 1888, a bill of $324 on 60 days' credit. 
May 14, '' " 676 '' 30 " " 

June 12, " " 480 " 3 months' " 

July 15, " " 225 " 90 days' " 

Aug. 4, " " 422 " 3 months' " 

What is the equated date of payment ? 

8. Average the following statement of account : 



New York, Oct. 1, 1889. 



W. W. Trevor & Co., 

In account toith H. A. Fairman. Dr. 

1889, Mar. 25, To Mdse. per bill rendered, $340.72 @ 30 da. 



'' Apr. 14, 


« iC 




671.34 @ 60 '' 


'' May 14, 


<( t< 




374.62 @ 90 " 


'' June 2, 


4( 4< 




517.27 @ 30 " 


" 24, 


6i 4C 




243.25 @ 3 mo 


" July 18, 


Ci tc 




721.80 @ 30 da. 



9. On Jan. 25, 1889, a grocer sold goods amounting to $1340, one- 
half to be paid in 90 days, one-fourth in 4 months, and the remainder 
in 5 months. What was the equated date of payment ? 

10. On March 24, 1888, M. A. Davenport bought of J. R. Compton 
merchandise amounting to $1644, one-fourth payable in 60 days, one- 
fourth in 3 months, and the remainder in 4 months. At what date 
could the entire debt be equitably paid ? 

11. E. I. Collier sold E. A. EUicott & Co., Feb. 4, 1889, 200 bbl. 
flour at $6 per bbl., on 30 days' credit ; Mar. 12, 1889, 23 bbl. sugar, 
averaging 240 lb. per bbl., at 7J^ per pound, on 60 days' credit ; Apr. 
16, 1889, 320 lb. N. Y. butter, at 22^^ per pound, on 3 months' 
credit ; Mar. 22, 1889, 640 doz. eggs at 12^^ per dozen. When 
should E. A. Ellicott & Co.'s entire indebtedness to E. I. Collier be 
paid by average ? 

12. F. H. Smith & Son sold H. W. Shaw the following bills of 
merchandise: Mar. 3, 1888, $467.20 @ 30 days; Mar. 25, 1888, 
$562.75 @ 60 days; Apr. 12, 1888, $210.58 @ 4 months; May 3, 
1888, $535.10 @ 30 days ; and May 15, 1888, $285 @ 90 days. What 
is the equated date for paying the sum of the several bills ? 
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AVERAGING ACCOUNTS. 

344. The Average of an Aooount is the average or equated 
time for the payment of the balance of an account which contains 
both debit and credit items. 

Rem. — In Equation of Payments, only one side of an account is considered, 
the items being either all debits or all credits ; but when an account involves both 
debit and credit items, it is necessary to consider both sides of the account in 
ascertaining the equated date to pay the balance due. The former is sometimes 
called Simple Average, and the latter Compound Average, 

■ 

345. Accounts are averaged upon the following principles : 

1. Ooods delivered and money paid a certain time before 
they are due should equitably be credited with interest for that 
tiw/e, 

2. Ooods delivered and money paid a certain time after 
they are due should equitably be debited ivith interest for that 
time. ' 

3. The equated time for paying the balance of an account is 
ihat date at which the credit interest of Prin. 1 will offset the 
debit interest of Prin. 2. 

Rem. — If the balance of an account is paid before the equated date, it is cus- 
tomary to deduct bank discount on the balance from the date of its payment to the 
equated date ; and if paid after the equated date, to add interest to the balance 
from the equated date to the date of its payment. If an interest-bearing note is 
given in settlement of an account, the equated date is taken as the date of the note. 

346. To find the equated date for paying the balance 
of any account. 

ILLUSTRATIVE EXAMPLE. 



Average the following ledger account : 



Dr. 



B. H. Carter. 



Cr. 



1889. 






1 


1889. 








Oct. 10 


To Mdse., 


$418 


25 


Nov. 24 


By Cash, 


$275 


18 


Nov. 8 


<i (i 


586 


72 


Dec. 13 


(( (( 


482 


95 


Dec. 23 


i( (< 


392 


40 


" 28 


t( (( 


368 


35 
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FiBST SOLUTION. — Product MctJtod, 
Focal Date, Sept. 30, 1889 (= Oct. 0, 1889). 

DaUs, Time, Itemt. Products. 

31 + NOV.24 = 65 da. X $275.18 = \ *^^'^^ 

i 13759 

61 + Dec. 13 = 74 " x 482.95 = ^ ^^^^ 

(33807 

1.35 = I 



DaUt. Time. Items. Ptodttcts. 
Oct. 10 = 10 da. X $418.26 = $4183 

31 + Nov. 8 = 39 " X 586.72 = ^ ^^^ 

n7602 

61+Dec.23 = 84 " x 392.40 = ^ ^^'^^ 

^ i 31392 

$1397.37 $60027 
1126.48 



$270.89 



61+ " 28 = 89 " X 368.35 = ^ ^^^ 

29468 



$1126.48 $83657 
60027 



($23630+$271 = 87+ da.) $23630 

Average date : 87 days before Sept. 30, 1889, or July 5, 1889. 

Explanation. — ^Equating the debit side of the account by Product Rule 342, 
it is seen that if the entire bill ($1397.37) had been paid on Sept. 30, 1889, Carter 
woold have been deprived of the use of $60027 for 1 day; and similarly equating 
the credit side, it is found that Carter had the use of $83657 for 1 day. Hence, on 
the basis of a settlement on Sept. 30, 1889, Carter ^a<n« the use of $83667— $60027, 
or $23630 for 1 day, and he should therefoi'e pay the balance of his account 
($270.89) as many days before Sept. 30, 1889, as will Ynake the use of this balance 
to his creditor equal to the use of $23630 for 1 day ; that is, 87 days before Sept. 
; or July 6, 1889. 



Product Rule. — I. Take as the focal date the last day of the 
calendar month preceding the date of the earliest item of the 
account, and multiply each item of the account by the differ- 
ence in days between this focal date and the date at which such 
item faUs due, 

II. Separately add the obtained products of eacJi side of the 
a^xount, and divide the difference between the sum of the debit 
products and credit products by the balance of the account, 

III, The quotient will denote the number of days between the 
focal date and equated date, which should be counted forward 
from, the focal date {added to it) if the product balance and' 
balance of items are on the same side of the account ; or be 
counted backward from the focal date {subtracted from it) if 
the product balance and balance of account are on opposite 
sides. 

Note 1. — ^The date of the latest item, or any convenient subsequent date, may 
be taken as the focal date. The quotient, as obtained by the above rule, will then 
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denote the number of days to be counted backward if both balances are on the 
same side of the account, or to be counted forward if on opposite sides — the reverse 
of what is required by the rule. 

SBCoxD SOLUTION. — LUerest Method. 
Focal Date, Sept. 30, 1889 (= Oct. 0, 1889).— Eate per annum, 6^. 

Mo. ZkUet. JUnu. Intere$t 

1 Nov. 24+1, $275.18 =j*2-^^'^^^^*-) 

i .046 ( Ida.) 



Jfy. Dattt. Bmi9. Interett. 

Oct. 10, $418.25 = $.697 (10 da.) 

1 Nov. 8 -HI, 586.72 = I ^f« ^36 da.) 

i .293 ( 3 da.) 

2 Dec 23 + 1, 892.40 = \ ^'^^ ^ ^"'^-^ 

} 1.570 (24 da.) 

$1897.37 $10,004 
1126.48 

$270.89 



2 Dec. 13 + 1, 482.95=] 5.795 (72 da.) 

i .161 (2 da.) 

( 8.684 ( 2mo.) 

2 Dec. 28+1, 368.85 = j i.473(24da.) 



.307 ( 5 da.) 



$1126.48 



87 da. before Sept. 30, 1889 = July 5, 1889, Ans. 



$13,943 
10.004 

3.939 
x6 

271)23.634(87+ da. 



Explanation. =Equate the debit side of the account by Interest Rule 342, 
finding that if the entire bill ($1397.37) had been paid on Sept. 30, Carter would 
have lost interest amounting to $10,004 at 6% per annum. Then similarly equate 
the credit side, finding that Carter had the use of $1126.48 of his debits after Sept. 
30 until it produced $13,943 interest, or $3,989 more than enough to offset his 
loss. Hence, Carter should pay the balance of his account ($270.89) as many days 
before Sept. 30, 1889, as will enable it by Sept. 30 to accrue $3,939, and thus offset 
the interest balance against him. At 6^, it will require $270.89 practically 87 
days to accrue $3,939 interest ; it should therefore be paid 87 days before Sept. 30, 
1889, or on July 5, 1889. 

Interest Rule. — I. Select the focal date as directed in the 
preceding Rule ; and find the interest of each item of the ac- 
count for the time between the focal date and its due date, 

II. Find the difference between the total debit interest and 
total credit interest, and divide six times this difference by 
one thousandth of the balance of the account. The quotient 
iidll denote the tiine in days between the focal date and equated 
date, which should be counted forward from the focal date if 
the interest balance and balance of account are on the same 
side, or counted bachward from the focal date if the interest 
balance and balance of account are on opposite sides. 
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Note 2. — The focal date may be selected by Note 1, in which case the process 
of counting backward or forward must be in agreement with said note. 



EXAMPLES FOR PRACTICE. 

Find the equated date for paying the balances of the following : 
Dr. (No. 1.) J. A. Harrison. CV. 



1890. 
May 13 



To Mdse., 



$575 



1890, 
00 I June 8 



By Cash, 



1150 



00 



Br. (No. 2.) T. C. Bruff & Co. 



Or. 



1889, 
Oct. 18 



To Mdse., 



$348 



00 



1889. 
Nov. 5 



By Cash, 



$180 00 



Dr. (No. 3.) 



E. Bensel & Co. 



Cr. 



1890. 
Mar. 20 



To Mdse., 



$695 



00 



1890, 
May 3 



By Cash, 



$340 



00 



Dr. (No. 4.) 0. Foreman & Bro. 



Cr. 



1890. 








1890, 








Apr. 5 


To Mdse., 


$415 


00 


May 4 


By Cash, 


$275 


00 


May 21 


11 it 


327 


00 


" 15 


i( <( 


112 


00 



Dr. (No. 5.) 



J. J. Janney. 



Cr. 



1889. 








1890, 








Nov. 8 


To Mdse., 


$380 


00 
00 


Jan. 3 


By Cash, 


$219 


00 


Dec. 2 


i( (< 


516 


Feb. 25 


i( 4( 


410 


00 



Dr. (No. 6.) 



JOHN^ B. HUNTON. 



Cr. 



1889. 








1889, 


June 15 


To Mdse., 


$375 


00 


July 3 


July 8 


<( (( 


250 


00 


Aug.l2 


Sept. 23 


<< (< 


190 00 i 


Oct. 9 


346 











By Cash, 



it it 



$150 
230 
210 



00 

00 
00 
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Dr. (No. 7.) 



B. W. MjBRCHAirr. 



Cr. 



1S90, 

Aug. 4 
Sept. 80 
Oct. 8 



ToMdse., 



i< 



(< 



« 



(< 



$815 
350 
480 



00 
00 
00 



1890. 

Aug. 15 
Sept. 6 
Oct. 18 



By Cash, 
" Mdse., 
" Cash, 



$500 
250 
390 



00 
00 
00 



Dr. (No. 8.) 



J, H. BUTLBR. 



Cr. 



1888. 








Apr. 19 

May 5 

" 80 

June 10 


To Mdse., 

« (( 
it (< 


$175 
825 
536 
275 


18 
25 
80 
40 



1888. 








May 8 


By Mdse., 


$450 


00 


June 2 


(( (( 


851 


40 


" 17 


(( « 


258 


90 



Dr. (No. 9.) 



L. J. Ives. 



Cr. 



1889. 

Sept. 18 

" 25 

Oct. 8 

19 



<( 



To Mdse., 









$925 
381 
426 
241 



1889. 

12 I Sept.30 
75. 1 Oct. 15 
60 I Nov. 20 
15 



"By Cash, 

" Sundries, 
" Cash, 



$325 
600 
500 



00 
00 
00 



Dr. (No. 10.) 



Jno. W. Graves. 



Cr. 



1890, 






Jan. 21 


To Mdse., 


Feb. 15 


it 


(( 


Apr. 7 


<( 


tt 


May 27 


i( 


it 







1890. 


$125 


00 


Feb. 6 


284 


75 


Mar. 18 


190 


45 


Apr. 3 


325 


65 


" 23 



By Cash, 









$100 
220 
180 
200 



00 
00 
00 
00 



Dr. (No. 11.) 



E. C. Berkeley. 



Cr. 



1888. 

July 27 

Aug. 17 

Sept. 3 

" 19 



To Mdse., 



ti 










1888. 








$358 


30 


Aug. 1 


By Cash, 


$350 


00 


215 


75 


Sept.20 


(< (( 


275 


00 


426 


40 


Oct. 15 


(t (( 


250 


00 


372 


95 
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Dr. (No. 12.) 



L. L. Osmond. 



Cr. 



1887. 








1887. 




Feb. 15 


To Mdse., 


$825 


15 


Apr. 3 


By Cash, 


Mar. 9 




324 


58 


; May 19 




" 30 




175 


25 


" 31 




Apr. 8 




215 


45 ' 


June 8 




May 21 




348 


30 


.July 15 




June 16 




278 


25 


\ Aug.20 





Dr. (No. 13.) 



C. E. NicoL. 



$500 

375 
250 
340 
210 
125 



00 
00 
00 
00 
00 
00 



Cr. 



1888. 




. 






1888. 








May 12 


To Mdse., 


30 da. 


$700 


00 


June 18 


By Cash, 


$200 


00 


June 5 


it it 


60 " 


450 


00 


Aug.20 


it it 


400 


00 


July 8 


ti it 


90 " 


825 


00 


Sept. 3 


" Note, 30 da.. 


300 


00 


Aug. 6 


it it 


Net 


340 


00 











Dr. (No. 14.) 



F. A. Sadler. 



Cr. 



1888. 

June 15 
July 18 

Aug. 4 

it 17 


To Mdse. (^30 da. 

4( (( it j^Q (( 

it ti <«gQ (( 
(( ti it QA (( 


$285 
340 
783 
945 


00 
00 
00 
00 


i 1888. 

July 1 

1 Aug. 10 

Sept. 1 

" 10 


By Cash, 

it it 

" Note, 60 da., 
" Cash, 


$200 
800 

1000 
400 


00 
00 
00 
00 



Dr. (No. 15.) 



W, H. Patrick. 



Cr. 



1888. 








1888. 






Sept. 5 


To Mdse. @ 60 da. 


$376 


00 


Oct. 9 


By Cash, 


$350 


Oct. 9 


it it it 30 it 


428 


00 


Nov. 10 


(( (( 


275 


Nov. 14 


it it it QQ it 


763 


00 


Dec. 10 


(( ti 


360 


Dec. 7 


a it ti -tn a 

• 


470 


00 

1 


1889. 
: Jan. 1 


ti ti 


200 



00 
00 
00 

00 



Dr. (No. 16.) 



J. 0. MouL. 



Cr. 



1889. 

Jan. 18 
Feb. 6 
Mar. 25 
Apr. 15 
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To Mdse. @ 3 roo. 

(( (( a Q (( 
ti it it A it 
it ti it i (( 







1889. 


1 


$619 


35 


Feb. 18 


By Note, 3 mo., 


475 


48 


Mar. 10 


** Cash, 


293 


70 


Apr. 5 


" Note, 2 mo., 


627 


65 


May 20 


it it 1 (4 



$375 


40 


418 


25 


249 


75 


318 


20 
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Dr. (No. 17.) 



188S. 










July 


6 


To Mdse. 


@3 


mo. 


Aufr. 


20 


%i 


<( 


»' 1 


i( 


Sept. 


15 


it 


(( 


"3 


«( 


Oct. 


5 


«t 


«« 


"4 


«< 



M. E. Whititey. 



Cr. 







1888. 








1465 


45 


Aug. 25 


By Cash, 


$275 


40 


538 


00 


Sept 80 


" Note, 2 mo., 


398 


25 


892 


76 


Oct. 12 


<( (( -i (i 


427 


60 


682 


60 


Dec. 31 


ti (( Q (( 


329 


15 



Dr. (No. 18.) W. P. EiCHABDsoK. 



Cr. 



1SS9. 1 






1889. 








Feb. 4 1 To Mdse,, 90 da. 


11284 


64 


Mar. 12 


By Note, 60 da., 


$1298 


12 


Mar. 12 1 " " " " 


1262 


28 


June 17 


** Cash, 


2480 


00 


April 8 ' " •* " " 


1480 


37 


July 24 


** Note, 3 mo., 


2648 


88 


May 12 ; " *• *' ** 


2474 


88 


** 31 


" Cash, 


1000 


00 


June 8 ** " " " 


1320 


83 











Dr. (No. 19.) R. M. Browning. 



Cr. 



1889. 










1889. 










Apr. 12 


To Mdse., 


30 da. 


$648 


78 


May 24 


By 


Cash, 


$542 


36 


May 23 


(( n 


60 " 


212 


22 


Aug. 24 


it 


(( 


367 


27 


June 10 


it it 


30 " 


284 


17 


Sept. 4 


it 


it 


763 


74 


July 28 


a it 


90 " 


374 


83 


" 20 


it 


it 


650 


63 



Dr. (No. 20.) E. G. Taylor & Co. 



Cr. 



1888. 






Sept. 3 


To Mdse., 60 da. 


" 9 




«* 30 ** 


Oct. 13 




** 4 mo. 


i. 17 




" 10 da. 


Nov. 3 




3 mo. 


** 24 




Cash, 


Dee. 4 


• ** 


Mdse., 90 da. 


" 21 




Net. 


1889. 






Jan. 15 


a 


AcceptaDce, 3 mo 


Feb. 3 


it 


Mdse., 4 mo. 


Mar. 7 


it 


30 da. 







1888. 








1963 


50 


Oct. 1 


By Cash, 


$1000 


00 


432 


82 


Nov. 4 


a it 


500 


00 


496 


37 


" 15 


" Dft., 30 da., 


260 


53 


786 


39 


Dec. 17 


" tash. 


1000 


00 


512 


40 1 










1000 


00 1 


1889. 








826 


52 1 


Jan. 5 


<< Acceptance, 60 da. 


1250 


00 


973 


86 


Feb. 15 


** Cash, 


500 


00 




1 


Mar. 3 


" Note, 3 mo., 


1000 


00 






Apr. 15 


** Cash, 


200 


00 


1000 


00 


1 May 2 


(( (( 


1000 


00 


821 


82 










723 


67 1 
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21. If, on March 3, 1889, I purchase 1800 worth of .merchandise 
on 90 days* credit, and on April 15, 1889, make a partial payment of 
(400, what is the equated date for paying the balance ? 

In the above problem, make a ledger statement by placing the purchase with 
its date and term of credit on the debit side of the account ; and the payment with 
its date on the credit side. Then find the equated date for paying the balance, as 
in the accounts which precede it. 

Note. — ^While it is customary as well as equitable to proportionately extend 
the term of credit on the balance of a debt if a part thereof has been prepaid, the 
law does not enforce such extension if the creditor objects. 

22. On Aug. 15, 1888, C. F. Dickinson sold an invoice of mer- 
chandise for %i200 on 90 days^ credit, and on Sept. 20 he received 
from the purchaser $400. When in equity should the balance be paid ? 

23. I sold on Sept. 5, 1888, a bill of goods for 1875 on 3 months' 
credit. When in equity should I receive the balance if on Oct. 25, 
1888, the purchaser made a partial payment of 1375 ? 

24. On May 5, 1887, James Atwater sold to H. P. Underhill an 
invoice of goods amounting to $1500, on 1 month's credit. On May 
10, H. P. Underhill paid $300, and on May 20, $570. On the date of 
the second payment, H. P. Underhill gave an interest-bearing note, 
properly dated, for the unpaid balance. What was the date of the 
note? 

26. On Dec. 8, 1887, a manufacturer sold an invoice of goods to a 
merchant for $1800, on 3 months' credit ; and on Jan. 15, 1888, the 
manufacturer bought from the merchant a bill of goods for $2500, on 
which he was allowed no credit. What is the equated date for the 
merchant to receive the balance due from the manufacturer ? 

26. On Jan. 12, 1888, J. Fagan & Son sold Ferguson Bros. & Co. 
a bill of merchandise amounting to $1825, on 3 months' credit ; and 
on Feb. 11, 1888, J. Fagan & Son borrowed of Ferguson Bros. & Co. 
$2500. What should be the date of an interest-bearing note to be 
given by J. Fagan & Son in settlement of the balance due Ferguson 
Bros. & Co. ? 

27. A has three of B's notes : one of $375, dated Aug. 21, 1888, 
and payable in 3 months ; one of $530, dated Sept. 3, 1888, and pay- 
able in 60 days ; and one of $425, dated Oct. 15, 1888, and payable in 
4 months. On N"ov. 1, 1888, B paid A $600, canceled his three 
notes, and in exchange gave a single note for the remainder. What 
was the date of the latter note ? 
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AVERAGING ACCOUNTS SALES. 

347. When a consignment arriyeSy the consignee pays the freight 
charges and other necessary items of expense, and frequently makes 
cash advances on the consignment, charging interest on all advances 
or retaining the net proceeds sufficiently long to offset the accrued 
interest 

ILLUSTRATIVE EXAMPLE. 

Find the equated date for paying the net proceeds of the following 
account sales of 255 bbl. of pork, received from E. Meredith & Co., 
Chicago, to be sold on their account and risk : 

• 

1889. April 12, Sold 75 bbl. @ $12.00, Cash, $900.00 

May 9, *' 80 '' @ 13.00, " 1040.00 

June 17, " 60 " @ 13.50, '' 810.00 
Aug. 28, " 40 '' @ 12.50, " 500.00 $3250.00 

Charges: 



t( 



(( 



April 3, To cash for freight and cartage, $252. 00 

3, " cooperage 12.00 

3, '^ advertising and insurance. 15.00 

June 20, *' cash advanced consignor. . 300.00 

Aug. 28, " storage 14.00 

Commission at 4^ (on $3250) 130.00 

Net proceeds, .... 



$723.00 
$2527.00 



SOLUTION. — Focal date, Mar, SI, 1889, 



Dates of Sale, 


Sales. 


Interest. 


Apr. 12 


$ 900 


$ 1.80 (12 da.) 


1 May 9 


1040 


( 6.24 (36 " ) 
( .52 ( 3 " ) 


2 June 17 -fl 


810 


j 8.10 (2 mo.) 
( 2.43 (18 da.) 


4 Aug. 28+2 


500 


j 10.00 (4 mo.) 
( 2.50 (1 mo.) 



$3250 



Explanation. — First 
find the equated date of 
sales by the interest rule, 
:$42, and take it (May 28) 
as the date of the total sales 
($3250) and of the total 
commission ($180). 

Then average the ac- 
count by the interest rule, 
346, obtaining May 81, 
1889, as the equated date 
for paying the net proceeds 



$31.59 
6 

$3.25 ) $189.54 ( 58 + da. ^*^^^* 

Mar. 31 4-58 da. = May 28, equated date of commission and sales. 
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ito. Jkxtea, 
I Apr. 3, 
O] " 3, 
( " 3, 



2 June 20 + 1 

4 Aug. 28+2 
1 May 28 



Charges, 
$252 

12 

15 



JbUeresL 



$279 $0,140 (3 da.) 
3.00 (2 mo.) 
.90 (18 da.) 
.15 ( 3 da.) 
( .28 (4 mo.) 
\ .07 (1 mo.) 
jl.04 (48 da.) 
( .217 (10 da.) 

$723 $5,797 



300 



14 



130 



Mq, Date. . Sales, IjnUrest, 
1 May 28 $3250 $(26.00 (48 da.) 

723 5.41 7 (10 da.) 

$2527 $31,417 
5.797 

$25,620 
x6 

$2,527) $163. 720 (61 da. 
Mar. 31 + 61 da. = May 31, 1889, 
equated date for paying the net proceeds 
($2527). 



BuLE. — L If the sales have heen effected at different dates, 
find the equated date of sales hy 343, and take the result as 
the date of commission and of total sales. 

II. Write the total sales as a credit item, and the several 
charges as debit items ; and find the equated date for paying 
the net proceeds or balance of the account by 346. 



EXAMPLES FOR PRACTICE. 

1. Find the equated date for paying the net proceeds of the fol- 
lowing account sales : 

Baltimore^ Md., May 1, 1888. 
Account Sales of Flour, 

Sold for account of Jno. G. Hixon & Co., 

By J. J. Davies & Soy. 



1888. 


Jan. 


18 


Feb. 


5 


Mar. 19 


Apr. 


27 


Jan. 


6 


(t 


6 


(i 


80 


Feb. 


18 



150 bbl. to C. M. Bennett @ $6, cash, 
160 " " D. E. Pine @ $7, " 
90 " " R. C. Wheeler @ $6, " 
200 ** ** R. M. Weir @ $G", " 

Chargea. 

Freight and drayage 

Advertising and insurance 

Advance on Consignment. .*..... 

Cooperage 

Commission 2fo 

Net Proceeds per Average. 





** 




**** 


** 




*** 


** 




4hM(* 


»♦ 


**** 


$175 


00 




25 


00 




600 


00 




16 


70 




** 


** 


*♦« 


\ 1 


***♦ 



*• 



*« 
*« 
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2. \V. 11. Rogei-s &rCo., of Philadelphia, sold for account of R. 0. 
Phelps, of Boston, the following consignment of Young Hyson tea : 
1889— Mar. 3, 20 half-chests, 12101b., at 65^; Apr. 12, 44 half -chests, 
2G40 lb., at 72^; May 5, 130 half-chests, 7635 lb., at 68^. The 
charges are : Feb. 24, freight, 125 ; Mar. 1, cartage, *2.25 ; Mar. 20, 
cash advanced on consignment, 1250 ; commission, *d%. 

3. W. Tippett, of New York, sold for account of R. Moss, of 
Chicago, the following : 1889— May 12, 9280 lb. bacon at 6^^ ; May 
25, 15370 lb. bacon at 6|^ ; and June 18, 25396 lb. bacon at 6 J^. The 
charges were : May 15, cash advanced Moss, $500 ; May 2, drayage, 
$18; commission, 1\%. 



CASH BALANCE. 

348. The Cash Balance is the sum due on an account current 
at a specified date. 

Rem. 1. — An Account Current is a statement of the gross debits and credits of 
each business transaction, within a certain period, between two houses ; and may 
be rendered annually, semi-annually, quarterly, or monthly. 

Rem. 2. — Interest is usually, though not invariably, charged on the balance of 
an account ; that being regulated by a previous understanding between the parties 
thereto, or by the usage of each particular business. 

Rem. 3.— To charge interest on periodical balances and carry the amount to a 
new account, is virtually compounding interest. Hence, the oftener accounts are 
closed, the more unfavorable it will prove to the debtor. Some merchants, how- 
ever, who render accounts current oftener than once a yeAr, do not carry the inter- 
est balance to the main column of the account until the end of the year. 

ILLUSTRATIVE EXAMPLE. 

Find the cash balance, Sept. 30, 1889, on the following account^ 
including interest at 6^ : 



Dr. 



Wm. Callen in aoct. current with H, A. Rice. 



Cr. 



m 


1889. 

Feb. 6 
Mar. 7 
Apr. 12 
Hay 4 


To Mdae., ao da. 
" " 8 mo. 
" •» 60 da. 
" " Net. 


• 


1 


i 

• 

: 

i 


• 

1 

s 


1889. 

• 

Apr. Sf? 
Hay 18 
Aug. 28 
Sept. 15 


By Note, 8 mo. 
" " 60 da. 
" Cash, 


• 

< 




• 

1 








1616 
898 
416 
66S 


75 
40 
65 

ao 


14' 


7- 


$215 
485 
862 

5m 
-34 


40 
98 
85 
20 

8 
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INTEREST SOLUTION.— J*rfe 6% per m 



255 

Cr. 



ISS8. 




i 


1 


1 


I8S0. 




r{ 


1 


Feb. G 


ToHdu.,aoda., 


« 




(bibIts 


Apr. !S 


87 Note, g mo., 




W 


(215 


40 


Tin. 7 


■' ■■ 8 mo., 




r.« 


sa^ 




ibr la 


" " aOdi, 


la : 


■C 


4W 




Apr. IS 


" " flOda.. 






41< 


W 


Aug. ae 


'■ Cash. 


33 ■- 




Ufa 


« 




■' ■■ Net 


m 




an 








16, 1 




M 


IM 


Bept. X 


" BoLtflat^ 






sv 


M 


" 80 


'■ Bal-qflnL, 
" " " Amt.. 


... 


:4 




a 








|-,'f6 


laea 


64 






$-1 


« 




M 


8epl. M 


ToBiluoB. 




' 


S«M 


il 















EXPL4KAT10N. — In the '.'time column" place the number of days between the 
due date of each item and the date of finding the cash balance (Sept. 30, 1889) ; 
and in the "interest column" write the interest of each item for the number of 
days found in the " time column." , 

Next balance the interest columns bj writing on the less side the interest 
necessary to balance the greater eide ($39.54) ; and carry this interest balance as 
an additional debit item to the " amount column " on the debit side. 

Finally balance the amount colnmns by writing on the less side the sum neees- 
Nuy to bttUnoe the greater side ; and this sum (|408.S1) will be the cash balance. 



Dr. 






PRODUCT 


SOLUTION. 






Or. 








^ 


1 






1 i 


i 




ToHdM.,3a<lB. 


i 


1 


1 


1883. 

Apr. « 


ByNota, Smo., 


l|l 






ia7M0 




03 


lUfiS 


|S1b'40 


Vu. 7 




'ir 






jmy IB 






S«iei[ 4SB'9S 








40918 418 85 


Ang. ES 


"C«h, 


a 


urn; 3GSS 






141 


eOTSB BE8S0 










8<vt. » 


' BpLtfm.. 






T 


" SO 


" Bal.<^PnaueU, 
" '■ Aamaa, 




"-i J„ 








BOflggr 


VonaM 








mX! 120536* 


Btf*. 30 


ToBitluM, 






$4(«'21 










1 



Explanation. — In the product column write the product from multiplying 
each item, by the number of days between its due date and the date of flndiug the 
cash balance (Sept. 30, 1889). 

Next balance the product columns by writing on the less side the sum neces- 
sary to balance the greater side (#237264 for 1 day); change this balance of 
products to balance of interest by finding the interest of $237264 for 1 day, 
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$237^64 being the interest for 6 days, and \ of $287,264, or $89.54, the interest for 
1 day (243); and carry this interest balance as an additional debit item to the 
<* amount column ** on the debit side. 

Finally, balance the amount columns as explained in the Interest Solution, 
obtaining $408.21 as the cash balance. 

Bem. — The above product solution is an application of the product rule for 
finding interest (242); hence, to secure the correct cash balance, the decimal 
part of each item in the amount column must be multiplied as it stands. It 
should be remembered that the required interest is one mill for every six dollars of 
the obtained products. 

Interest Bule. — I. Compute the interest of each item from 
its due date to the date of setiiement. The difference between 
the total debit interest, and totnl credit interest ivUl be the baZ^ 
ance of interest, 

II. To find the ca^sh halance, a^d the balance of interest to 
the balance of items if both are on the sam^ side; or subtract 
if on opposite sides. 

Product Rule. — I. Multiply ea^^h item^ by the nurnber of 
days between its due date and the date of setUemfent, The dif- 
ference between the total debit product and total credit product 
unU be the balance of products, 

II. Divide one-thousandth of the balance of products by 6 to 
find the balance of interest at 6% per annum, (243) ; then find 
the cash balance as by II,, Interest Rule. 

Note 1. — ^The interest of items which fall due after the date of taking the cash 
balance should be placed in the opposite interest column ; or such interest may be 
written with red ink on the same side as the items, and when the totals are taken, 
this red interest can be omitted* from its own side and added with the interest 
on the opposite side, thus avoiding awkward transfers. 

Note 2. — ^When monthly statements are rendered, accountants frequently 
include the average due date. The cash balance at any earlier or later date is 
then usually found by Rem., 345. The cash balance obtained by average is, 
however, not strictly correct, owing to the fraction of a day which is discarded in 
finding the average time. 

To THE Teacher. — The following examples for practice are arranged for the 
interest method of finding the cash balance. If preferable, however, the product 
method can be used by substituting "products" for the heading of the interest 
columns, and proceeding as in the product solution of the Illustrative Example. 
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EXAMPLES FOR PRACTICE. 
I. Find the cash balance of the following on July 1, 1889, at &% : 
Dr. W. Wallace in account with R. C. Cole. Cr. 



3*B. I 

Feb. 8 
Hu. SO 
TtM} S 

Jaly 1 


ToBalBttM, 


1 


1" 


S32500 


Feb. i 

H«. 1 
M>} IS 

*nlr 1 




1 


1 
1 

1 


IDDOa 

1 


JBly 1 




^!'E 



3. Find the cash balance of the following on Oct. 5, 1889, at 6^ : 
Dt: S. R. Rice t« account with J, Shoot. Cr. 







1 


r 


f" 






^ 


1 


1 








































MMJ l( 


llte-WOL, 


»> 


.«* 


»ii« 


?r- 


Jniw 18 


CMh, 


*» 




















JnlT ( 














imj 9 








m 


















Aug. a 


" "t. 








,11 


on. I 


Bia. qf Inttrmt. 












Oct [ 


Bat .»• /«*»"(, 






























..1" 


...• 










.. 




;.» 


.. 


OCL III 


Biduo., 




~ 1 


». 


.. 








— 


~ 




~ 



3. Find the cash balance of the following on Jan. 1, 1890, at G% : 
Dr. J. White in account with E. Hcntoit. Cr. 





, 




1 






* 1 


■^ 


!«. 






:: 




so 


Aqg. S 
S^ « 
OCU W 

No*. 1 

Jul 1 




" 


•] 


w 


^ 
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4. The foUoving account waa settled on Aug. 15, 1888. •What was 
the amount paid, intereat 6% ? 



Dr. 


C. F. Haihes 


n account wiM Kobert Ttler. 






Or. 




Jan. IS 
7ab.riO 

■* IB 
Uv. S 

Apt. B 

ADC- M 
Aag. 10 


HdM., »da.. 

- 10" 

eo " 

Cub, 

HOMmSOiU, 

Batukce, 


:! 


J 

__ 


1 

•' MO 
•" 138 


CO 

I 

1 


UBS. 

Ftb. 1! 
Har. la 
Apr. B 
UV T 
Job* 19 
Aug. IS 
•' IB 


OMh, 
' •• Ammt, 


1 


J 


I 


1 

WOO 

1000 
900 
BOO 


oo 



Find the amount due on the following account current on Sept, 
89, including interest at 7^ : 

E. A. Ellicott in "jc cttrreTil with B. S. Bristol. Or. 







i 


i 


1 




!l 


1 


1 


ma. 










uas. 










Jul 1 


BalniBS. 


»• 


..^. 


II431 


^ 


Iju 10 


OB«b. 


>*. 


.. 


,. 


lion 


(V> 




Md^,aod... 












P«b. IB 










W! 




.. „ 


'■ fiO " 








■es 


■«i 


■Mw. 7 


Note, 90 d«.. 












Fd>. 9 


Cuh. 








fiOC 




Apr. IS 


Ctth, 












.•• IB 


lIdae..Mt, 












MlT SO 












m 


MM. 7 


■■ KO^ 










as 


JnDei4 










a* 




AI». « 


H) " 








!17 




■' SB 














Mv IS 


Bin. J. C. 8.. 












Sept 1 


BoLqflhttrtit, 












Jnna 14 


Hdse.. 10 dn., 








r-t 


« 
















" as 


•' 00 " 








IBS 


Kl 
















B<*1. 1 


Bol.tfM*rM, 




™ 


_ 


;;^^ 










7" 




».. 


;; 


Sept. 1 


Bal^c^ 






■" 


"«-. 


" 








"~ 




.. _ 


~ 



6. W. P. Hill bought of W. G, Cowman the following merchan- 
dise : 1889.— May 23, $718.25 @ 90 days; June 13, $425.36 @ 60 
days ; Aug. 8, i(381.75 @ 2 months; and Sept. 2, J482.60 @ 3 months. 
Hill paid Cowman $325 cash on June 3, 1889, and $471 cash on Aug. 
3, 1889. Arrange the above in the form of an account current, and 
find the cash balance on Dec. 15, 1889, at 6% interest. 
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349. A Partnership is an association of two or more persons 
who combine their capital, skill, labor, or all of them, for the purpb^ 
of conducting business ; each person sharing the gains or losses iii'^ 
certain proportion as stipulated in their agreement. 

Rem. 1. — Such an association is called tifimi, a house^ or a company , and.dit- 
rives its name from the parties of whom it is composed ; as J. E. Scott & Co., 
Wood & Fisher, etc. Each individual of the association is called a. partner. ^ 

Rem. 2. — An Active Partner is one who is publicly known as such, sharing in 
all the profits or losses of the business. A SUent Partner is one who, though act- 
ually a partner, i^.not publicly knoyri^ as such, his name being concealed to avoid 
liability to the creditors of the firm. If, however, it should become known that 
he has an actual interest in the business, he may be held equally liable withtlte 
other partners for all debts of the firm. A Special Partner is one who furnish^.^a 
certain portion of the capital of the firm, and holds himself liable for that amount 
only. If, however, the extent of his liability is not published and legally recorded 
he can be held equally liable with the other partners. A Nominal Partner is one 
who has no real interest in the business^ but who assumes the responsibility ^f^ a 
partner by lending his name and credit to the partnership. 

350. The Capital of a firm is the money or property invested jn 
the business. .. .^ 

Rem. 1. — The Assets or Resources of a firm are its entire property, includjuijjg 
all debts or obligations due the firm. 

Rem. 2'. — The lAahilities of a firm embrace all the debts a|:. obligations due by 
the firm to its creditors. 

Rem. 3. — The Net Capital of a firm is the excess of its assets or resources over 
its outside liabilities; that is, other liabilities than such as st^nd to any partner's 
credit. 

351« The Insolvency of a firm is the total sum due the creditors 
in excess of the firm's assets or resources. 



' -» 



-Rem. 1. — A firm is said to be insolvent. when it owes more than its assets will 
enable it to pay. 

Rem. 2. — When a firm commences business insolvent and realizes a gain which 
is less than the original insolvency, the remaining insolvency \i called their n^l H%- 
solvency. 
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352. The Investment of a partner is the aggregate of the 
money or property contributed by him to the capital of the firm. 

Rem. 1. — The N^t Inv^tment of a partner is the dificrence between the sum of 
ttis investments and the sum of his withdrawals. 

liEM. 2. — ^The Avertiffe Investment of a partner is the arerage sum in oontin- 
#>ii8 use of the finn, when several investments, withdrawals, or both, have been 
iirade by him at different times. 

353« The Net G-ain is the excess of the total gains of a iirm 
l^er its total losses, within a certain period. 

354. The Net Loss of % firm is the excess of its total losses 
C^r its total gains^ within a given period. 

355. A Partnership Contract is a written instrumeff^t, skiing 
forth the agreement between the partners, specifying the amount of 
each partner's investment, the limitation of the partnership, the pro- 
Jidrtion allowed to be withdrawn by each partner, the proportion of 
profit or loss to each partner, and such other particulars as may be 
deemed necessary. 

Rem. — ^A partner may receive a regular salary in addition to his profMiirtionate 
i^are of the profits^ for taking charge of the books, or for some other special duty. 
A salary to a partner is an indebtedness of the^rm, which is placed to the credit 
of the salaried partner at the close of each month, at the close of the year, at its 
sfVerage due date, etc., according to the partnership contract. In the following 
Mtamples, salaries are supposed to be charged at the clbse of the year. 

356. Ooinputations in Partnership are made in accordafide with 
t^e following formulas : 

(1.) Present worth = resources — Uahilities. 
(t.) Present insolvency = liabilities — resources. 

{greater capital at closing — capital at comfriencihg. 
insolvency at commencing 4- capital at closing, 
greater insolvency at commencing -^insolvency at closing, 

/ greater capital at commencing — capital at closing. 
f^)* Lo8f8^=z ^ capital ett commencing -f insolvency at closing. 

\ greater insolvency at closing— i7isolvency at commencing. 
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{greater capital at closing — gain, 
less capital at closing + loss, 
loss — insolvency at closing. 

I less capital at commencing -f gain, 
great capital at commencing — loss, 
gain — insolvency at commencing. 

Igain — capital at closing, 
less insolvency at closing -f gain* 
greater insolvency at closing— loss. 

{loss greater than capital — capital, 
less insolvency at commencing + loss, 
greater insolvency at commencing— gain. 

To THE Teacher. — The many formulas given above are likely to confuse 
the student. Much better results can be obtained by considering all pi*ofits or ^I- 
vent conditions as pltis quantities and all losses or insolvent conditions as minus 
quantities. In a few minutes a class can learn enough of algebraic addition and 
subtraction, that is, addition and subtraction when one or both of the given tenms 
are minus quantities, to apply the following 

Geke^al Fobmula. 
Condition at beginniiig \^ If any two of the three terms rrf 



i 



/ ri • operations indicated by the sign be- 



) tween them, following the direction 

the third term. 



I Tn ^^ ^^^ arrows, and the result will be 



^ Thus, if a firm is solvent |{M)00 

Condition at closing ^ at commencing and loses f3000, its 

condition at closing will be + $5000 
added to —$8000, or +$2000, that is, solvent $2000. If insolvent $5000 at com- 
mencing and the firm loses $3000, its condition at closing will be —$5000 added to 
—$9000, or —$8000, that is, insolvent $8000 ; but if the firm gains $3000, its con- 
dition will be -$5000 added to +$3000, or -$2000, that is, insolvent $2000. 
Vies vetsa^ if a firm is insolvent $5000 at commencing and insolvent $3000 at 
closing, subtract —$5000 from —$3000, obtaining +$2000, or $2000 gain ; but' 
if the condition at commencement had been solvent $5000, subtracting + $5000 
from —$3000 will produce —$8000, or $8000 loss, etc., etc. 

To take ths algebraic sum of two qua/ntities if both a/re pltts or both minus, 
add them and prefix the common sign ; if one is minus and the other plus, subtract 
the less qwmtity from the greater and prefix the sign of the greater. 

To take the algebraic difference of two quantities, change the sign of the subtrfy 
hend and proceed as in algebraic addition. 
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EXAMPLES FOR PRACTICE. 

What is the gain or loss in 1888 P 

1. Capital, Jan. 1, '88, $4150.75 ; capital Jan. 1, '89, 18175.09. 

2. Inaolv., Jan. 1, '88, $2375.80; capital, Jan. 1, '89, $2846.30. 

3. Insolv. Jan. 1, '88, $12420.38 ; insolv. Jan. 1, '89, $5407.25. 

4. Capital Jan. 1, '88, $7250.19 ; capital Jan. 1, '89, $3251.28. 

. . 6. Capital Jan. 1, '88, $5260.80 ; insolvency Jan. 1, '89, $1380.30. 

6. Insolv. Jan. 1, '88, $3243.25 ; insolv. Jan. 1, '89, $5124.50. 

What is the capital or insolvency on Jan. 1, 1888 ? 

7. Gain in 1888, $1825.50; capital Jan. 1, '89, $4760.50. 
' 8. Loss in 1888, $3257.25 ; capital Jan. 1, '89, $5172.90. 

1 \ 9. Loss in 1888, $8254.20 ; insolvency Jan. 1, '89, $2125. 

: .10. Gain in 1888, $5139.25; capital Jan. 1, '89, $4150.25. 

'^.- 11. Gain in 1888, $2730.45; insolvency Jan. 1, '89, $9140.25. 

la. Loss in 1888, $2172.80; insolvency, Jan. 1, '89, $5282.30. 

What is the capital or insolvency on Jan. 1, 1889 ? 

V, 13. Capital Jan. 1, '88, $9284.16 ; gain in '88, $4264.16. 

V 14. Capital Jan. 1, '88, $18275.32 ; loss in '88, $2769.40. 

,■ 16. Insolvency Jan. 1, '88, $391.26 ; gain in '88, $2826.50. 

' ^ 16. Capital Jan. 1, '88, $1126.40 ; loss in '88, $3285.16. 

17. Insolvency Jan. 1, '88, $1926.42 ; loss in '88, $1815.20. ' 

;. 18. Insolvency Jan. 1, '88, $1538.25 ; gain in '88, $1282.95. 

r;;i9. Capital Jan. 1, '88, $9260.25 ; loss in '88, $850.30. 
./ 20. Insolvency Jan. 1, '88, $875.20 ; loss in '88, $2937.50. 

21. The firm of Sonn & Jones commenced business with the fol- 
lowing resources : Cash $13500, real estate $12000, merchandise 
$17000. They owed on personal accounts $7500, and on bills payable 
$10000. What was their net capital ? 

., 22. In the above example what was the net gain or loss at the end 
of the first year, if they then had in stock merchandise $21000, due 
them on personal accounts $13522, bills receivable $9527, real estate 
$17000; and they owed on personal accounts $14712, and on notes 
$12356.50? 

•''^ 23. A firm <3ommenced business as follows : Assets — cash $7500, 
merchandise on hand $4500, personal accounts- due the firm $3200, 
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bills receivable 1875. Liabilities^— due by the firm on personal ac- 
counts $2500, bills payable $3600. At the end; of the first yeai* they 
had $8000 in cash, $5600 in merchandise, $4100 due the firm on per- 
sonal accounts ; and they owed $4000 on personal accounts, and $900 
on outstandings notes. What was the net gain or ^oss of the firm ? n 

24. J. B. Will and A. Meyers formed a copartnership, the former 
investing | of the capital, and the latter. ^, and agreed to share the. 
gains and losses in proportion to their investments. At the date of 
settlement the resources of the firm consisted of cash $7240, bills 
receivable $1420, real estate $11600, merchandise $9320; and their 
liabilities were bills payable $6200, due. Benton & Co., $2720, due on 
bond and mort^gage $2250. If the net gain was $2410, how much did 
each partner invest in the business ? 

25. Wells & Green lost in the dry goods business $4342. Their 
resources are cash $1875, real estate $12500, merchandise $4700, per- 
sonal accounts $2840, bills receivable $2400 ; and their liabilities ai'e > 
bills payable $3560, mortgage on real estate $8000, interest on mort- 
gage $480, personal accounts $4625. If Wells invested | of the capi- 
tal and Green |, what was the investment of each partner ? 

26. S. R. Waite, H. Foley, and M. R. Wiley are partners in a firm. • 
At commencing the firm was insolvent. Waiters insolvency being | of 
the whole, Foley^s f , and Wiley's \, They agreed to share the gains 
and losses equally. At closing, their books showed a net gain of 
$10779, their resources being, bills receivable $2417, cash $1560, mer- 
chandise $3320, real estate $4490, J. Nolan's account $6850, Miller & 
Co.'s account $2231 ; and their liabilities, notes and acceptances 
outstanding $1260, due to T. E. Taylor $3240, to H. Carter $3816, to 
W; E. Norman $2192, to J. E. Lowe $4581. What was each partner's 
insolvency at commencing ? What was each partners capital at 
closing ? 

357. To diinde the gain or loss among partners in pro- 
portion to their investments, if contributed for equal periods. 

ILLUSTRATIVE EXAMPLE. 

A and B engaged in business, A investing $8500 and B $6000. 
The net profit for the first year was $2500, which was divided between 
them in proportion to their respective investments. What was each 
partner's share of the gain ? 
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$8600 + teOOO =: 114500, total capital. 



tt 



$8500 



turn 

tt 



$6000 



($5 X 8500)-i-29 = $1465.92-, A*8 profit ($5 x 6000)+29 = $1034.48 +, B*9 profit. 

BuLE. — I%nd cdch partner^ s gain or loss by the Rule of Three, 
331, taking the total profit or loss and each partner^s invest- 
ment as right-hand terms, and the total investment as the left- 
hand term. 

EXAMPLES FOR PRACTICE. 

1. J. W. Long, J. C. Shimer, and C. F. Dorr formed a partner- 
Bhip, and invested respectiyely $8400, $9600, $10800. The net profit 
for the first year was $7200, which was divided in proportion to the 
partners' investments. What was each partner's share of the gain ? 

2. Three partners invested respectively $2900, $3400, and $4200 in 
business, and agreed to share the gains or losses in proportion to their 
investments. If the net profit is $3150, how much should be each 
partner*s share ? 

3. W. Russell and M. Flopence are partners in the grain business. 
Russell invested 8000 bushels of wheat, invoiced at 90 cents per bushel, 
and Florence's investment embraced personal accounts previously due 
him amounting to $500, bills receivable $800, cash $700, and a ware- 
house valued at $4500. Their profits for the year were $4425. In 
proportion to their investments, how much of the gain should each 
receive ? 

4. S. Arnold and R. A. Brown engaged in business with a joint 
capital of $13100. What was the investment of each, if Arnold's gain 
was $1800 and Brown's $3440 ? 

6. J. K. Reid and L. J. Haines engaged in business, the former 
investing $18000 and the latter $16000, and agreed to share the gains 
and losses in proportion to investment. At the end of the year their 
resources were $58000 and their liabilities $9000. If Reid was to 
receive a salary of $1500 per annum for taking charge of the books, 
and nothing was withdrawn by either during the year, what was the 
interest of each partner at the end of the year ? 
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358. To divide the gain or loss among partners in pro- 
portion to their investments, if contributed for unequal 
periods. 

ILLUSTRATIVE EXAMPLE. 

J. W. Bond and N". A. Wright engaged in business on Jan. 1, 1889, 
each investing 16000. On March 1, Wright made an additional 
investment of tSOOO, and Bonii withdrew from the firm 11500 ; on 
July 1, Bond invested $2900, and Wright withdrew $3000. If the 
profits during the year, $4620, were to be divided between the part- 
ners in proportion to their investments, what was the share of each ? 

flOLUnOH. 

From JftD. 1 to Mar. } = d mo. Hence, $6000 x 2 = $12000 for 1 mo. 

Withdrawal, 150 

" Mar. 1 to July 1 = 4 mo Hence, $4500x4 = 18000 " " " 

Investment, 2900 

" July 1 to Jan. 1 = 6 mo. Hence, $7400x6 = 44400 " " ** 

Bond's investment = $74400 " " " 

$74400-t-12 = $6200, Bond's average investment through the year. 

From Jan. 1 to Mar. 1 = 2 mo. Hence, $6000 x 2 = $12000 for 1 mo. 

Investment, 8000 

" Mar. 1 to July 1 = 4 mo. Hence, $9000x4= 36000 " " " 

Withdrawal, 3000 

" July 1 to Jan. 1 = 6 mo. Hence, $6000x6 = 36000 " " " 

Wright's investment = $84000 " " " 

$84000+12 = $7000, Wright's average investment through the year. 

$6200 4- $7000 = $18200, average investment of the firm for the year. 



$1)^00 



$0^00 

$35 X 62 = $2170, Bond's gain. 



ulh 






86 



10 



$35 X 70 = $2450, Wright's gain. 



EzPLAiTATioy. — Bond's capital on Jan. 1 ($6000) remained unchanged to 
March 1, or for 2 months ; and $6000 invested for 2 months equals 2 times $6000, 
or $12000, invested for 1 month. On March 1, Bond withdrew $1500, leaving 
$4500 in the business, which remained unchanged to July 1, or for 4 months, and 
$4500 invested for 4 months equals 4 times $4500, or $18000 invested for 1 month. 
On July 1, Bond invested $2900, making his investment $7400, which remained 
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unchanged to the end of the year, or for 6 months, and $7400 invested for 6 . 
months equals 6 times $7400, or $44400 invested for 1 month. Hence, Bond's 
total investment equals $12000 +$18000 + $44400, or $74400 invested for 1 month, 
or an average investment of ^ of $74400, or $6200 for the year. 

Similarly, Wright's average investment for the year is found to be $7000. 

Divide the gains for the year ($4620) between the partners in proportion to 
their average investments, by Rule, 357. 

Rule. — I. Multiply each partner^ s originaZ investment by the 
months or days between the date of such investment and the 
date of his next withdrawal or investm,ent. 

II. —Multiply the increased or decreased investm^ent then in 
the business by the number of months or days between the date 
of such increase or decrease and the date of the next increase or 
decrease ; and so continUe to the date of adjusting the gains or 
losses, 

III. Divide the sum of the products thus obtained by the 
number of months or days in the period of adjustment, to find 
each partner's average investment, 

IV. Divide the gains or losses among the partners in propor- 
tion to their average investments, by Rule, 357. 

Note. — ^To avoid fractions, the gains or losses may be adjusted by the Rule of 
Three by taking the total gain or loss and each partner's average investrpent per 
month or day as the right-hand terms, and the average capital per month or day 
as the left-hand term. 

EXAMPLES FOR PRACTICE. 

1. A, B, and C formed a copartnership, and invested respectively 
$9600, $8400, and $7200. At the end of 4 months, A invested $2000 
additional, B $1400, and C $800. If the net gains during the year 
were $12800, and all gains and losses were to be divided in proportion 
to their average investments, what was each partner's share of the 
profits ? 

2. Wilson, Holmes, and Farr engaged in business on Jan. 1, 1889, 
Wilson investing $8000, Holmes $5000, and Farr $6000. On May 1, 
Wilson put in $2000 additional ; on July 1, he withdrew $3000 ; and 
on Oct. 1, he put in $1500. On Feb. 1, Holmes withdrew $1000 ; on 
Apr. 1, he put in $4000 ; on Aug. 1, he withdrew $500 ; and on Sept.. 
1, he put in $3000. On July 1, Farr put in $2500 additional. At the 
end of the year the.net gain was found to be $5000. What was each 
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partner's share of the gain if it was divided in proportion to their 
average investments ? 

3. Harvey and Roberts engage in business Jan. 1, 1889, Harvey 
investing $5000, and Eoberts $8000. On May 1/ Harvey invested 
$2000 additional ; and on June 1, Eoberts withdrew $1000. On Aug. 
1, they took in Williams as a third partner, who invested $7000. On 
Jan. 1, 1890, their net gain was $5000. What was the share of 
each partner ? 

4u On Jan. 1, S. H. Merritt and J. L. Eeeves formed a copartner- 
ship for one year, each investing $8000. On Apr. 1, Merritt withdrew 
$3200, and Eeeves $1600 ; on Sept. 1, each withdrew $2400 ; and on 
Nov. 1, Merritt withdrew $900, and Eeeves $700. At the end of the 
year, the partnership was dissolved with a capital of $6000. What 
proportion of the capital should each partner then receive ? 

359. To adjust the partners* accounts when the propor- 
tion of profit or loss is fixed, and interest is allowed on the 
excess and charged on the deficiency of each partner's re- 
quired investment. 

ILLUSTRATIVE EXAMPLE. 

On Jan. 1, 1887, E. J. Ayres, E. W. Malley, and J. A. Manning 
entered into copartnership. It was agreed that Ayers should contrib- 
ute f of the capital and receive f of the gains ; that Malley should 
contribute f of the capital and receive ■} of the gains ; and that Man- 
ning should contribute f of the capital and receive f of the gains. 
Interest at the rate of 10% per annum was to be allowed on the excess, 
and charged on the deficiency of each partner's required investment. 
A settlement was effected at the end of the year, at which time the net 
gain was found to be $3600. Find Ayres's and M alley's net invest- 
ment, and Manning's net insolvency on Jan. 1, 1888, if the following 
is a statement of each partner^s account : 

Dr. E. J. Ayres. Cr. 






1887— Apr. 23, Withdrawal, |1500 

June 16, " 800 

Aug, 17, " m 

Total withdrawal, $3200 

^58^—359 



1887-— Jan. 1, Investment, $10000 

** Mar, 18, *' 2400 

." Oct. 20, " _3^ 

. Total investment, $21400 
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Dr. B. W. Mallky. Cr. 



1887— July 28, Withdrawal, $000 I 1887— Jan. 1, Investment, $12000 

" Dec. 4, " 800 1 •* ** 21, " 1800 

I " May 17, " 600 

Total withdrawal, $1400 | Total inveetment, $14400 



Dr. J. A. Manning. Cr. 

1887— Mar. 30, Withdrawal, $6000 I 1887— Jan. 1, Investment, |(K)00 

•« Sept. 5, " 4000 1 •' Au^ 8, " COO 

Total withdrawal, tlOOOO | Total investment, $6000 



BOLunov. 



(While partnership settlements are usually made on Jan. 1 of each year, and 
are so dated, they include no entries later than those of the preceding day (Dec. 31). 
Hence, in finding the time between the date of an investment or withdrawal and 
the date of settlement, it is customary among business men to consider Dec. 31, 
inclusive, as the last day of the interval.) 

Int. of $16000 from Jan. 1, '87, to Jan. 1, '88, at 10^, $1600.00 

2400 *' Mar. 18, " " " " (288 da.) 192.00 

3000 " Oct. 20, " " " ** (72 da.) 60.00 

Int. of Ayres's total investment, .... $1852.00 

Int. of $1500 from Apr. 23, '87, to Jan. 1, '88, at 10^ (252 da.) $105.00 
800 ** June 16, " " " " (198 da.) 44.00 

900 " Aug. 17, " " •* " (136 da.) 34.00 

Int of Ayres's total withdrawal, .... $183.00 

average investment, . . . $1669.00 






«< <( 



Int. of $12000 from Jan. 1, '87, to Jan. 1, '88, at 10%, $1200.00 

1800 " Jan. 21, " " ** " (344 da.) 172.00 

600 " May 17, " " " *' (228 da.) 38.00 

Int. of Malley's total investment, .... $1410.0(1 

Int. of $600 from July 28, '87, to Jan. 1, '88, at 10% (156 da.) $26.00 

" 800 " Dec. 4, " " *' ** (27 da.) 6.00 

Int. of Malley's total withdrawal, .... $32.00 
" " average investment, . . . $1378.00 
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lilt, of f0(X)O ftom Jan. 1, '87, to Jan. 1, '88, at 10%, 1600.00 

" «00 " Aug. 3, " " " " (150 da.) 25.00 

Int. of Manning's total investment, . . . $625.00 

lut. of $6000 from Mar. 30, '87, to Jan. 1, '88, at 10% (276 da.) $460.00 

" 4000 " Sept. 5, " " " " (117 da.) 130.00 

Int. of Manning's total withdrawal, . . . $590. (X) 

average investment, . . $35.00 



<( <( 



$1669 + $1378 + $35 =^ $3082, interest of firm's average capital. 

} of $3082 = $1369.78, interest of Ayres's required investment. 
I of $3082 = $1027.33, " Malley's " 

I of $3082 = $684.89, " Manning's *' 






$21400— $3200 = $182(X).(X), Ayres's net investment, as per his account. 

f of $3600 = 1600.00, '* proportion of tke total prdfits. 

$1660 ~ $1369.78 = 299.22 , int. of Ayres's excess ovei* required investment. 

ji20099.2a; » amount due Ayres, Jan, 1, 1888. 

$14400— f 1400 = $13000.00, Malley's net investment, as per his account. 
I of $3600 = 1200.00, ** proportion of the total profits. 

$1378— $1027.33 = 350.67, int. of Malley's excess over required investment. 

$14550.67 , amount due Malley, Jan. 1, 1888. 

$ldOOO— $6600 = $3400.00, Manning's indebtedness, as per his account. 
$684.89— $35 = 649.89, int. of Manning's deficiency of required investment. 

, $4049.89, Manning's total indebtedness. 

t of $3600 = 800.00 , ** proportion of the total profits. 

$3249.89, <* net indebtedness, Jan. 1, 1888. 

Explanation. — Separately compute the interest dki the investments and with- 
drawals of each partner, and obtain the interest balance of each account, which 
will also be the interest of each partner's average investment. Then add the 
interest of Ayres's average investment ($1669), of Malley's ($1378), and of Man- 
ning's ($35), to find the interest of their total average investment, or of the firm's 
average capital ($3082). Since A3rres agreed to contribute ^ of the capital of the 
firm, I of the interest of the average capital of the firm, or $1309.78, must be the 
interest of Ayres's required investment ; but the interest of Ayres's actual invest- 
ment ($1669) is $299.22 greater than the interest of his required investment 
($1869.78). Therefore the interest of this excess of investment ($299.22) should be 
placed to his credit as per agreement, which ($299.22) with his share of the profits 
($1600) should be added to the balance of his account ($18200), to find the sum 
due him by the firm ($20099.22). 

The sum due Malley is similarly obtained. Manning's indebtedness, as per 
account, is $1400 ; besides which he owed the remaining partners $649.89 as inter- 
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(>st on the deficiency of hi» required investment. His total indebtedness would 
thei*efore have been $4049.89, wei-e it not for his share of the gain ($800), which 
reduced his indebtedness to $3249.89. 

Rule. — I. Compute the interest on the investments and with- 
drawals of ea^ch partner from the tiine they were made to the 
date of settlement^ and subtract the debit interest from the 
credit interest of each partner's account to find his net interest, 
or the interest of his net average investment (see a, Note).. 

' II. Add' the balances of interest thus found to obtain the 
interest on the firm's net average capital (see h, Note) ; and take 
such proportions of this result as each partner agreed to contrib- 
ute to the capital of the firm. 

III. // the interest of any partner's net average investment 
exceeds the interest of his required investment, the difference 
will be the interest due to such partner ; if less, the difference 
will be the interest due from such partner {c, Note). 

IV. Find the capital or indebtedness of ea^h partner at 
closing by Form,ula 6 or 8, 356. 

Note. — (a) Should any partner's total debit interest be greater than his total 
credit interest, the difference will be the interest of such partner's net average 
indebtedness to the firm ; (h) which should be subtracted from the sum of the 
interest balances to the credit of the remaining partners, to find the interest of the 
firm's net average capital, (c) The interest of any partner's net average indebted- 
ness to the firm should be added to the interest of his required investment to find 
the total interest due from such partner. 

EXAMPLES FOR PRACTICE. 

1. J. R. Cross and J. J. Davies engaged in business on Jan. 1, 
1888, and agreed to invest equally and share equally in gains and losses. 
Interest at S% was to be allowed on the excess, and charged on the 
deficiency of each partner's required investment. The following is a 
statement of each partner's account : 



Dr. 


J. R. Cross. 


Cr. 


1888— Apr. 8, Withdrawal, 


$3000 1888— Jan. 1, Investment, 


$6000 


" June 7, 


1500 " Mar. 14, 


4000 


'* Oct. 15, 


800 " July 8, 


3000 




" Sept. 18, 


5000 

359 



PARTNERSHIP. 



271 



. . Dr. 



J. J. Davies. 



Cr. 



1888— Mar. 8, Withdrawal, 


$2000 


1888 — Jan. 1, Investment, 


$4000 


** Aug. 15, 


1000 


** May 12, 


5000 


" Sept. 30, 


1200 


" July 16, ** 


2000 






" Oct. 5, 


1500 



. If the net gains during the year were $5800, what was the condition 
of each partner^s account on Jan. 1, 1889? 

2. L. A. Horn and J. R. McLane engaged in business on Jan. 1, 
1888, each agreeing to furnish \ the capital of the firm and to share \ 
the gains and losses, McLane to receive a salary of $800 per annum 
for taking charge of the books ; and interest at 8^ per annum to be 
allowed on the excess, and charged on the deficiency of either part- 
ner's required investment. On Jan. 1, 1888, Horn invested $9000 ; 
on Mar. 1, $5000 ; on Aug. 3, $3000. On Jan. 1, 1888, McLane in- 
vested $8000 ; on July 20, $3000 ; on May 15, he withdrew $500, and 
on Oct. 8, $300. The net gains during the year were $6200. What 
was each partner's interest in the firm on Jan. 1, 1889 ? How much 
interest did McLane owe Horn ? 

3. On Jan. 1, 1889, T. Herndon, W. Newman, and B. P. Dulin 
engaged in business, Herndon agreeing to furnish f of the capital and 
receive f of the gains ; Newman and Dulin each to furnish \ of the 
capital and receive f of the gains ; and interest at 10^ per annum was 
to be allowed on the excess, and charged on the deficiency of each 
partner's required investment. On Jan. 1, 1889, Herndon invested 
$8000 ; on Aug. 12, $6000 ; and on July 3, withdrew $3000. On Jan. 
1, 1889, Newman invested $5000 ; and on July 3, withdrew $800. On 
Jan. 1, 1889, Dulin invested $5000 ; on Mar. 15, $2000 ; on June 18, 
$1500 ; on Sept. 1, $800 ; on May 1, he withdrew $1200 ; and on 
Sept. 9, $500. The net gain during the year was $5300. What was 
each partner's interest in the firm on Jan. 1, 1890 ? How much in- 
terest did Newman owe Herndon and Dulin ? 

4. H. Gould, J. Hunter, and S. W. Nichols formed a copartner- 
ship on Jan. 1, 1889, and agreed to invest equal sums, and share 
equally in gains and losses ; interest at %% per annum being allowed 
on the excess, and charged on the deficiency of each partner's required 
investment. H. Gould invested $8000 on Jan. 1, $6400 on Apr. 15, 
$4000 on May 20, $1600 on June 24 ; and withdrew $1200 on May 5, 
359 
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$1800 on Ang. 13, and $2400 on Nov. 16. J. Hunter invested $7000 
on Jan. 1, $9000 on July 24, $1600 on Oct. 12 ; and withdrew $6000 
on Mar. 26, $8000 on May 5, $5500 on June 14, and $1200 on Sept. 2. 
S. W. Nichols invested $7500 on Jan. 1, $6000 on Jan. 25, $4000 on 
Feb. 14, $2800 on May 25 ; and withdrew $2000 on Apr. 27, $3600 on 
June 4, and $800 on Aug. 2. If the net gain during the year was 
$6842.19, what was each partner's interest in the firm on Jan. 1, 1890? 
How much interest did Hunter owe the remaining partners ? 

6. G. W. Hixon, R. Merritt, and W. Pickett entered into copart- 
nership to invest equally, and share equally in gains or losses, and 
agreed to allow interest on each partner's excess, or charge interest on 
each partner's deficiency of required investment. At the date of 
adjustment, Hixon's account showed an excess of withdrawals of 
$900 ; of debit interest of $314.62. Merritt's excess of debit interest 
was $214.42 ; but his investments exceeded his withdrawals by $1200. 
Pickett's excess of debit interest was $312.80, and he overdrew his 
investment by $1400. If there was a net loss of $1800, what was the 
condition of each partner's account at the date of adjustment ? 

6. J. P. Smith, J. A. Harrison, and W. Yeatman formed a co- 
partnership, Smith agreeing to furnish -j^ of the capital, Harrison ^j, 
and Yeatman ^. At the end of the first year a settlement was 
effected, the books showing that Smith's account was overdrawn by 
$1500, Harrison's by $1200, and Yeatman's by $960. There was a 
net gain of $6000, which was shared in propoi^tion to each partner's 
required investment. Interest was allowed on the excess, and charged 
on the deficiency of each pai*tner's required investment. Smith's 
excess of debit interest was $124.62, Harrison's $120.81, and Yeat- 
man's $98.07. How much was due each partner at the date of settle- 
ment ? 

7. S. R. White and J. Moore jointly purchased the steamer Excel- 
sior for $90000. White paid | of this amount, and Moore paid ^. 
During the season White paid from his private funds, for wages, fuel, 
etc., $960, and drew out $300. Moore paid steamer's expenses, 
amounting to $680, and drew out $150. The partners realized a net 
gain of $8400, and then sold the steamer for $92000, receiving $46000 
in cash, and a note for $46000, which White accepted at 5% discount, 
to apply on his account. The gains and losses were divided equally. 
How much was due each partner at closing ? 
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360. To add by grouping figures into convenient sets. 

ILL. BXAMFUi. 



3^ 

1 
4 



V to 



Explanation. — To add rapidly, it is necessary to 

acquire facility in grouping the figures of a column into 

conyenient seta, whose sum can be determined at a 

glance. The greater number of skilled accountants add 

«' 9^' of* ^"^ ^^^ column at a time; yet, by combining two or 

t 8 more figures whenever possible, and adding these com- 

^ * 1 ) « binations instead of the figures of which they are com- 

9 4 >■ 1 4 ^ posed, results are obtained so quickly as to excite the 

7 I 5 ) 1 > 8 surprise of those unacquainted with the process. Thus: 

3f^^3\ 3) ^^ ^^ ^^^ columns herewith appended, group into con- 

/ yenient sets (which are here enclosed in braces to be 

I r • Jitter understood by the pupil, but which in practice 

6 I g 2 ; 4 ) should be discarded) and add the numbers represented 

2.) 8 %) by these sets; as foUows, 7+8+9+8+9+8 + 7+8 + 10 

g 3 ) 2 f =74 units, or 7 tens and 4 units. Carry the 7 tens to 

the tens' column, obtaining 7 + 9+8 + 8+8 + 9 + 10+7+ 
8+9 = 83 tens, or 8 hundreds and 8 tens. Carry the 8 
hundreds to the hundreds' column, obtaining 8 + 9+8 + 
9+8+8+9 + 10+9 + 8 + 10 = 96 hundreds, making the 
tsum of the three columns equal to 9034. 

In grouping, it is best for the learner at first not to 
form sets in excess of 10. 



96 3 4 

To ADD TWO COLUMNS AT ONCE. — When the addends are few and consist of 
two or three figures each, students should acquire facility in obtaining the totals 
in the following manner : $58+$46 + $35 = 50+40+30+8 + 6+5 = $139. $2.75 
+$3.28+14.67 = $2+$3 + $4+70^ + 20^ + 60^ + 5^+8^+7^ = $10.70. Similarly 
add the following : • 



$65 


(41 


$92 


$85 


$51 


$2.48 


$0.31 


$7.15 


33 


68 


57 


73 


87 


3.27 


2.95 


9.27 


78 


34 


46 


26 


34 


8.62 


4.86 


6.78 
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EXAMPLES FOR PRACTICE. 



(1) (a.) 


(3.) 


(^) 


{^') 


(«.) 


(7.) 


(8.) 


3 7 


5 


41 


31 


85 


253 


516 


8 3 


2 


58 


27 


54 


138 


273 


6 . 4 


1 


34 


62 


48 


847 


832 


5 8 


8 


72 


16 


32 


413 


127 


2 5 


2 


67 


75 


76 


272 


983 


7 3 


7 


25 


83 


27 


765 


275 


1 2 


1 


13 


28 


63 


994 


764 


5 7 


6 


92 


54 


84 


283 


353 


3 2 


2 


84 


12 


12 


812 


626 


8 1 


8 


38 


47 


41 


647 


189 


6 4 


1 


12 


83 


38 


733 


841 


2 8 


4 


79 


35 


29 


528 


237 


1 3 


5 


23 


21 


75 


264 


723 


(».) 




(10.) 




(11.) 




(12.) 


224639865 




3878945 




72813456 




538193716 


442314143 




2127624 




29738268 




445362437 


343823234 




5622346 




46382759 




758275354 


827231421 




8246393 




58349271 




394583725 


214482178 




2983528 




43627183 




876345678 


145358723 




7285342 




29148364 




691827364 


528442837 




3424637 




75314627 




253458926 


393214253 




4379464 




28392673 




614875343 


724283645 




6232521 




84736829 




482692736 


272828432 




3743255 




41538294 




854829176 


489273229 




6122732 




32839267 




382453826 


162791318 




1898326 




75482739 




623432714 


323185986 




2313652 




34265873 




255783468 


873923882 




3635218 




82895852 




987375384 


418146179 




6252867 




24376437 




142839267 


152439652 




9718343 




65843745 




483948945 


237397254 




2383734 




46278426 




827658372 


689281543 




6522425 


t 


58745954 




586573486 


341813437 




3274612 




93426374 




712843943 


734252154 




7432536 




35786453 




347391658 


125658415 




8256541 




87438265 




439247386 
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361. To find the remainder in one operation, when a 
minuend is to be diminished by the sum of two or more 
subtrahends. 

ILLUSTRATIVE EXAMPLE. 

A merchant had bought 7135 bushels of corn, of which he sold 
1204 bushels to A, 934 bushels to B, 796 bushels to C, and 1439 
bushels to D. How many bushels had he remaining ? • 



BOItUTlOH. 

7135 

1204 
934 
796 

1439 

2762 



Explanation. — Write the minuend (7135) and draw a line under- 
neath, then write the several subtrahends, placing units under units, 
tens under tens, etc. Then add the units' orders of the subtrahends, 
producing 9 + 6 + 4+4 = 23. The additional units required to majj^e 
the right-hand figure of this result (23) correspond with the units' 
order of the minuend being 2 (23 + 2 = 25), 2 will be the units' order of 
the final remainder. Carry 2 tens to the sum . of the tens' order of the 
subtrahends, and add, producing 2 + 3 + 9 + 3 + 0=17 tens. The ad- 
ditional tens required to make the right-hand figure of this sum- (17) 
correspond with the tens' order of the minuend (3), being 6 (17+6 = 23), 6 will' be 
the tens' order of the final remainder. Proceeding in this manner, it will be found 
that the sum of the hundreds' column (24) lacks 7 (24+7 = 31) of corresponding 
with the hundreds' order of the minuend (1); and the sum of the thousands' column 
(5) lacks 2 (5+2 = 7) of corresponding with the thousands' order of the minuend 
(7). Therefore 7 is the. hundreds' order, and 2 the thousands' order of the final 
remainder, and 2762 bushels of corn is the total remainder. 

Find the balances of the following ledger accounts : 

(1) 



Dr. 


Cr. 


$7143.28 


$1456.30 


273.82 


283.95 


9549.37 


2736.72 


4378.62 


45.34 


529.15 


383.27 


75.32 


987.36 


918124 


2478.31 


46.38 


• 


122914.18 


$22914.18 



(^ 


^) 


Dr. 


Cr. 


$3127.48 


$7124.58 


286.32 


8296.25. 


750.45 


432.30 


1430.15 


50.80 


8274.20 


1437.15 


326.75 


2137.80 


2183.92 


450.16' 


7189.35 


♦♦♦♦ ♦♦ . 


$23568.62 


$23568.62 



(3.) :•• 


Dr. 


Cr. \. 


. $2783.40 


$4121.^.^ 


251.31 


5938:2^ 


1586.90 


726.35 


732.35 


4829.60 


4829.17 


2748.42 


1238.25 


3214.50 


2874.32 


291.32 


• 


45().3& 


$22320.19 


$22320.19 



4* A merchant's total deposits at bank were $15372.65, and he 
withdrew at different times $875.92, $439.25, $6281.50, and $2738.65. 
How much had he remaining in bank ? 
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362. To multiply when the multiplier is ii, and the 
multiplicand consists of two figiu-es whose sum is less 
than 10. 

ILLUSTRATIVE EXAMPLE. 

Multiply $35 by 11. 

Explanation. — 8+5 = 8; and 8 placed between 8 and 6 produces $385, the 
product. Hence, 

Rule. — Between tlie two figures of the Tnultiplicand write 
their sum. 

Note. — ^When the sum of the two orders of the multiplicand is more than 10, 
add the excess to the left-hand order. 



EXAMPLES FOR PRACTICE. 



Multiply 



1. $52 by 11. 

2. $72 by 11. 

3. $36 by 11. 



4. $53 by 11. 
6. 25 rods by 11. 
6. 18 miles by 11. 



Multiply 



7. $16 by 11. 

8. $81 by 11. 

9. $27 by 11. 



10. $45 by 11. 

11. $34 by 11. 
la. $62 by 11. 



363. To multiply any number by ii. 



^ ILLUSTRATIVE EXAMPLE. 

Multiply 4762 pounds by 11. 

Explanation. — Take the units* figure of the multiplicand (2) as the units* figure 
of the product; and' for the remaining figures of the product take the units' figure 
(2) plus the tens' figure (6), obtaining 8; then the tens* figure (6) plus the hundreds* 
4gure (7), obtaining 13 ; write 3, and carry 1 to the hundreds' figure (7) phis the 
thousands* figure (4), obtaining 12 ; write 2, and carry 1 to the thousands' figure (4), 
obtaining 5; making the total product 52382 pounds. Hence, 

KuLE. — To the left of the units' order lurite successively the 
units plus the tens, the tens plus the hundreds, the hundreds 
plus the thousands, etc, carrying as usual, and terminating at 
the left with the highest order, or the highest order plus the 
carrying figure, 

EXAMPLES FOR PRACTICE. 



Multiply. 

1. $5136 by 11. 

2. $72638 by 11. 

3. $514832 by 11. 



Multiply 
4. $37281.05 by 11. 
6. $41268.45 by 11. 
6. $3275.75 by 11. 



Multiply 

7. $48263.25 by 11. 

8. $94873.30 by 11. 

9. $15238.65 by 11. 
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364. To multiply when the multiplier consists of two 
figures and its units' order is i. 

ILLUSTRATIVE EXAMPLE. 

Multiply $387 by 41. 

Explanation. — Take the units' figure of the multiplicand (7) as the units' figure 
of the product, and for the remaining figures of the product take 4 times the units' 
figure (7), plus the tens' figure (8), obtaining: 36. Write 6, and carry 8 to 4 times 
the tens' figure (8), plus the hundreds' figure (3), obtaining 38. Write 5, and carry 
8 to 4 times the hundreds' figure (3), obtaining 15; making the complete product 
$15867. Hence, 

Rule. — Take the units^ order of the multiplicand as the 
units' order of the product ; and multiply the tens' order of the 
mulMplier into each order of the multiplicand, a^ddihg the next 
higher order of the multiplicamd to the successive products thus 
obtained, and carrying as in ordinary multiplication. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. 12735.50 by 61. 

2. $1824.75 by 81. 

3. $5104.30 by 31. 



Multiply 
4. $6238.65 by 21. 
6. $7415.40 by 61. 
6. $8291.26 by 91. 



Multiply 

7. $2134.15 by 71. 

8. $5827.80 by 41. 

9. $2584.93 by 11. 



365. To multiply when the multiplier consists of two 
figures and its tens' order is i. 

ILLUSTRATIVE EXAMPLE. 

Multiply $873 by 19. 

Explanation. — Multiply the units' figure of the multiplicand (3) by the units' 
figure of the multiplier (9), obtaining 27. Write 7, and carry 2 to 9 times the tens* 
figure of the multiplicand (7), increased by its units' figure (3), obtaining 08. Writ« 
8, and carry 6 to 9 times the hundreds' figure of the multiplicand (8), increased 
by its tens' figure (7), obtaining 85. Write 5, and carry 8 to the hundreds' figure 
of the multiplicand (8), obtaining 16 ; making the complete product $16587. 
Hence, 

Rule. — Multiply the units' order of the multiplier into each 
order of the multiplicand, adding the next lower order of the 
multiplicand to the successive products thus obtained, carrying 
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iis in ordinary multiplication, and finally adding the last car- 
rying figure to the left-hand order of the multiplicand. 



EXAMPLES FOR PRACTICE. 



Multiply 
1. «7125.45 by 16. 
• 2. $815.30 by 13. 

3. •758.42 by 14. 

4. $925.35 by 18. 



Multiply 
6. $2580.95 by 18. 

6. $1497.60 by 15. 

7. $917.36 by 16. 

8. $532.16 by 19. 



Multiply 
9. $9125.25 by 17. 

10. $8174.85 by 19. 

11. $415.18 by 18. 

12. $214.46 by 15. 



366. To multiply when an aliquot part or a multiple of 
the multiplier will form a more convenient multiplier. 

ILLUSTRATIVE EXAMPLE. 

Multiply $75 by 56, and $628 by 25. 



imri BOLunoH. 

8 times $75 = $600 
\ of 56 = 7 

$4200 



BKOOND BOLUTIOK. 

i of $628 = $157. 
4 times 25 = 100 

$15700 



Explanation. — Both of the above solutions are practical applications of the 
principle that to multiply one factor and divide the other by the same number 
does not affect the value of their product. 

BuLE. — Multiply one factor and, divide the other by such a 
number as mill simplify the multiplication. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $35 by 15. 

2. $42 by 18. 
.3. $24 by 16. 
4. $18 by 45. 



Multiply 
6. $72 by 75. 

6. $36 by 25. 

7. $52 by 250. 

8. $42 by 350. 



Multiply 
9. $150 by 48. 

10. $64 by 25. 

11. $35 by 18. 

12. $28 by 450. 



Multiply 

13. $36 by 33|. 

14. $72 by 16 1. 
16. $24 by 13f 
16. $96 by 12^. 



367. To multiply when one part of the multiplier is an 
aliquot of another part. 



ILLUSTRATIVE EXAMPLE. 

Multiply $2574 by 186, and $5462 by 856. 
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FIBBT BOLUnON. 

$2574 
186 



15444 
46332 

$478764 

BXCX>2n> BOLUnOV. 

$5462 
856 



43696 
305872 

$4675472 



Explanation. — ^In the first solution, since one part of 
the multiplier (18) is three times the remaining part (6), first 
multiply $2574 by 6, obtaining $15444; then take three times 
15444 as the product by 8 times 6, or 18 tens, obtaining 
46332 tens ; and add the two results. 

In the second solution, since one part of the multiplier 
(56) is seven times the remaining part (8), first multiply $5462 
by 8 hundreds, obtaining 43696 hundreds ; then take seven 
times 43696 as the product by 7 times 8, or 56 units, obtain- 
ing 305872 units; and add the two results. Hence, 

EuLE. — Multiply by the selected order of the 
multiplier ; and take as many times the ob- 
tained result as the remaining orders of the 
multiplier are times the order used. Add the 
partial products. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $385.85 by 642. 

2. $742.50 by 328. 

3. $82615 by 729. 



Multiply 
4. $4266.25 by 255. 
6. $9541.12 by 546. 
6. $172.48 by 763. 



Multiply 

7. $2153.28 by 18624. 

8. $530.75 by 315. 

9. $618.40 by 16412. 



368. To multiply when the multiplier is a little more or a 
little less than loo, zooo, loooo, etc. 



ILLUSTRATIVE EXAMPLE. 



Multiply $385.20 by 998. 



BQLUnON. 



$385200 
770.40. 

$384429.60. Ans. 



Explanation.— Multiply $385.20 by 1000 ; the result- 
ing product (385200) will be 1000-998, or 2 times 
$385.20 too great. Hence deduct 2 times $385.20, or 
$770.40, from $385200, obtaining the true product, 
$384429.60. 



BuLE. — Multiply by the nearest numher of lOO's, lOOO's, 
lOOOO's, etc, ; and add to the result as many times the mul- 
tiplicand as the true multiplier is units more than the assumed 
multiplier ; or subtract from the result as many times the 
multiplicand as the true multiplier is units less than the as- 
sumed multiplier, 
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EXAMPLES FOR PRACTICE. 



Multiply 



1. $425 by 999. 

2. 1865 by 98. 

3. $735.25 by 998. 



Multiply 
4. $258.30 by 104. 
6. $827.58 by 1003. 
6. $516 by 1.02. 



Multiply 

7. $989 by 992. 

8. $99 by 97. 

9. $1005 by 1002. 



369. To multiply any number of two or three figures 
by itself. 

ILLUSTRATIVE EXAMPLE. 

Multiply 48 by itself. 



■OLUnOH. 

48 
48 



2304 



Explanation. — 8 x 8 = 64 units. Write 4 and cany 6. 
(4 + 4) X 8 = 64 + 6 to carry = 70. Write and carry 7. 

(Or, 8T8x4 = 64+6 to carry = 70.) 
4x4 = 16 + 7to carry = 23. Write 28. 



Rule. — First, multiply the units^ order by itself; then tivice 
the ten^ order by the united order (or twice the units' order by 
the tens' order, if v^ore convenient) ; then the ten^ order by 
itself, carrying as. usual. 



EXAMPLES FOR PRACTICE. 



Multiply 



Multiply 



1. $36 by 36. 4. $85 by 85. 



2. $42 by 42. 

3. $56 by 56. 



6. $74 by 74. 
6. $93 by 93. 



Multiply 

7. $82 by 82. 

8. $64 by 64. 

9. $38 by 38. 



Multiply 

10. $19 by 19. 

11. $113 by 113. 

12. $122 by 122. 



370. To find the product of two numbers when each 
consists of two or three orders, and their units' orders are 
alike. 

ILLUSTRATIVE EXAMPLE. 

Multiply $74 by 94. • 



SOLTmOH. 

$74 
94 

$6956 



Explanation. — The solution of this example depends upon the 
same principle as that of 111. Ex., 869. Hence, 4x4 = 16 units. 
Write 6, and carry 1. (7 + 9) x 4 = 64 + 1 to carry = 65. Write 5, and 
carry 6. 7x9 = 63 + 6 to carry = 69. 
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Rule. — First find the product of the units' orders ; then the 
product of the sum of the tens^ orders into the common united 
order ; then the product of the ten^ orders, carrying as usual. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $42 by 72. 

2. $38 by 58. 

3. $61 by 21. 

4. $34 by 64. 



Multiply 
6. $93 by 43. 

6. $74 by 24. 

7. $85 by 35. 

8. $52 by 72. 



Multiply 
9. $51 by 31. 

10. $92 by 52. 

11. $132 by 92. 
la. $135 by 75. 



Multiply 

13. $153 by 73. 

14. $145 by 85. 
16. $128 by 88. 
16. $156 by 76. 



371. To find the product of two numbers when each con- 
sists of two or three orders, and their tens' orders are alike. 



ILLUSTRATIVE EXAMPLE. 



Multiply $83 by 89. 



■OLUnOH. 

$83 

89 

$7387 



Explanation. — The solution of this example is a modification of 
that of lU. Ex., 3<69y 370. The orders which are unlike being 
added together, and then multiplied by the common order. Thus, 
3x9 = 27; (0 + 3) x 8 + 3 to carry = 98; (8x8) + 9 to carry = 73. 



EXAMPLES FOR PRACTICE. 



Multiply 
1. $58 by 53. 
a. $75 by 79. 
3. $32 by 34. 



Multiply 
4. $81 by 85. 
6. $64 by 67. 
6. $25 by 23. 



Multiply 

7. $18 by 19. 

8. $48 by 41. 

9. $92 by 93. 



Multiply 

10. $62 by 65. 

11. $84 by 83. 

12. $52 by 55. 



37!3. To multiply any number of two or three figures 
and ending in 5, by itself. 



ILLUSTRATIVE EXAMPLE. 

Multiply $75 by 75. 

Solution. — 7 x (7+ 1) = 56; annex 25, obtaining $5625, the answer. Hence, 

Rule. — Multiply the ten^ order by itself increased by 1, and 
annex 25. 
870— 3T8 
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EXAMPLES FOR PRACTICE. 



Multiply 

1. $25 by 25. 

2. $G5 by 65. 



Multiply 

3. $45 by 45. 

4. $85 by 85. 



Multiply 
6. $35 by 35. 
6. $75 by 75. 



Multiply 

7. $55 by 55. 

8. $115 by 115. 



9. What is the square of 95 ; that is^ what is the product of 95 
multiplied by itself ? 

373. To find the product of two numbers whose tens' 
orders are alike, and the sum of their units' orders is lo. 

ILLUSTRATIVE EXAMPLE. 

Multiply $83 by 87, and $114 by 116. 

BOLunoKB. Explanation. — Both solutions are modifications of 

$83 $114 309y and the answers are obtained as follows : 

87 116 (8 + 1) X 8 = 72, annex 3 x 7 = 21, obtaining $7221. 

$7221 $13224 (^^ + 1) x 11 = 132, annex 4 x 6 = 24, obtaining $13224. 

KuLE. — Multiply one of tJie tens^ orders plus 1 by the other 
tens^ order, and annex the product of the unit^ orders. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $82 by 88. 

2. $73 by 77. 

3. $54 by 56. 



Multiply 
4. $96 by 94. 
6. $23 by 27. 
6. $41 by 49. 



Multiply 

7. $25 by 25. 

8. $36 by 34. 

9. $103 by 107. 



• Multiply 

10. $17 by 13. 

11. $98 by 92. 

12. $112 by 118. 



374. To find the product of two numbers whose tens' 
orders differ by i, and the sum of their units' orders is lo. 



ILLUSTRATIVE EXAMPLE. 



Multiply $73 by 67. 

BOLUTIOK. 

$73 70 X 7® = 4900 
67 3x3= 9 

$4891 4891 



Explanation. — Disregard the less number, and 
multiply the tens' order (7) of the greater number 
by itself, obtaining 49 (hundreds). Next multiply 
the units' order (3) of the greater number by itself, 
obtaining 9. Subtract 9 from 4900, obtaining $4891, 
the required product. 

373-374 
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Rule. — Multiply the tens' order of the greater numhar by 
itself; and from the product {considered as hundreds), sub- 
tract the product of the units' order of the greater number 
multiplied by itself. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $43 by 58. 

2. $75 by 65. 

3. $39 by 41. 



Multiply 
4. $72 by 68. 
6. $63 by 77. 
6. $75 by 65. 



Multiply 

7. $84 by 96. 

8. $53 by 47. 

9. $81 by 99. 



Multiply 

10. $124 by 116. 

11. $102 by 118. 

12. $106 by 94. 



375. To find the product of two mixed numbers when 
their terminal common fractions are alike. 

ILLUSTRATIVE EXAMPLE. 

Multiply $84 by 4^, and $9J by 7^. 



nteft SOLUTION. 



BBOOND SOLUnOH. 



m 

H 



$9^ 



32 
6 



i= 



8x4 

(8 + 4)xi 



63 
4 



iV = 



9x7 

(9 + 7)xi 

ixi 



$38^ 



$67tV 



Rule. — Find the product of the integers ; then the product of 
phe sum of the two integers into the common tenninal fraction ; 
then the product of the two froyctions. Add the three results. 

Note. — When both integers are alike, and their terminal common fractions 
are ^, annex the product of the terminal common fractions to the product of one 
integer plus 1 multiplied by the other integer. Thus, $8Jx8J = (9x8) + (Jx J), 
or $72J. 

The above note will not hold good with any other fraction than \, 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $4iby8i. 

2. $6^ by 8^. 

3. $H by H- 

374-375 



Multiply 
4. $5iby7f 
6. $3|^ by ^. 

6. m i>y H- 



Multiply 

7. $5^ by 5^^. 

8. $7i by 7f 

9. $8]^by8f 
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376. To find the product of two mixed numbers whose 
integers are alike and whose terminal common fractions have, 
or may be conveniently reduced to, a common denominator. 



ILLUSTRATIVE EXAMPLE. 



Multiply $9^ by 9 J, and tSJ by ^. 



90 =(9+i+|)x9 



VmOQIM[D BOLT7TIOH. 



»8t 
_8| 

75 = 



(8 + 1 + 1) X8 

*xi 



$90^ «75H 

Rem. — ^The above solntions are self-«xplanatory. 



Rule. — To the integer of the multiplicand, add the sum of 
the terminol common fra^tionsy and multiply the result by the 
integer of the m^ultiplier. To the product thus obtained, annt^^ 
the product of the fractions. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. %^ by 9|. 

2. *10f by lOf 

3. |12|byl2f 

4. %l^ by 18f 



5. 
6. 
7. 
8. 



Multiply 
$.03Jby3|. 
$60f by 60|. 
$.401 by 40^-. 
|25| by 25f 



Multiply 
9. LOoibySf 

10. |.08|-by8J. 

11. %^ by .06f. 

12. $12i by 12f 



377. To multiply when the multiplier lacks i fractional 
unit of being an integer. 



ILLUSTRATIVE EXAMPLE. 



What is the cost of 64 yards of silk at $3-} per yard ? 



BOLtTTIOK. 

64 X *4 = $256, cost at 14. 

64xH = ?^ '' '' H. 

$248 " " $3J. 



Explanation. — 64 times $4, or $256, would 
be the cost at $4 per yard ; and at %\ per yard 
less than $4, the cost must be 64 times $}, or 
$8 less than $256. 

376—377 
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Rule. — Multiply the multiplicand by the integral part of 
the multiplier plus 1 ; and diminish the result by such a paH 
of the multiplicand a^ the fraction lacks of being a whole. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $48 by 5}. 

2. $75 by lOf. 

3. $136 by 6|. 



Multiply 
4. $250by.3f 
6. $522by4f. 
6. $672 by 8^. 



Multiply 

7. $180 by 7^. 

8. $720 by 2^. 

9. $342 by 9|. 



Multiply 

10. $440by6ff. 

11. $288 by 5f 

12. $723 by 9|. 



378. To divide when a multiple of the divisor will form a 
more convenient divisor. 

ILLUSTRATIVE EXAMPLE. 

Divide $1840 by 25, and $6375 by 7i. 



vmsT BOLuncnr. 
. $1840 
4 



$73.60 



■■coND flOLumnr. 



'^i+iof 7i=10 

$6375+ i of $6375 = $8500 

$8500 -MO = $850 



Explanation. — ^Instead of using the incon- 
yenient divisor 25, multiply both divisor and 
dividend by such a number (4) as will produce 
the more convenient divisor 100, Then divide 
the new dividend ($7360) by the new divisor 
(100), obtaining $73.60, the answer. 

In the second solution, since the true di- 
visor (7J) increased by i of itself (2J) will form 
a more convenient divisor (10), similarly in- 
crease the dividend ($6375) by i of itself ($2125), 
obtaining $8500. Then divide the new divi- 
dend ($8500) by the new divisor (10), obtain- 
ing $850. 



EuLE. — I. Multiply or divide both divisor and dividend by 
such a nuinber as ivill simplify the division. Or, 

II. Add to, or siobtract from, the given divisjor such a part of 
itself as will produce a more convenient divisor. Similarly 
increase or dim^inish the dividend. Then divide as usual. 



EXAMPLES FOR PRACTICE. 



Divide 
1. $5.80 by 25. 
a. $7.50 by 16f . 
3. $450 by 12^. 

877—378 



Divide 
4. $875 by $250. 
6. $640 by 125. 
6. $4.35 by 33^. 



Divide 

7. $1527 by 150. 

8. $918 by 15 (deduct \). 

9. $582 by 7| (add f) 
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MARKING GOODS. 

379. In marking goods^ varions devices are adopted to prevent 
the cost and selling price mark from becoming known to outsiders. 

Rem. 1. — The device may consist of any word or phrase containing ten different 
letters or characters, each representing a figure. Thus, take the following word : 

blaoksmith 

123466 7800 

If the selling price is $5.30, and it is required to write the cost ($4.25) by the 

*^ 20 
use of this key-word, the proper mark would be ^— — • 

.elk. 

Rem. 2. — When both cost and selling price are thus expressed, it is customary 
to employ two key-words, one for the selling price and the other for the cost price. 
Thus if "blacksmith" is the key-word for the cost price ($4.25) and ** republican" 

for the selling price ($5.20), the proper mark would be • 

dk 

Rem. 8. — An extra letter, called a repecUer, is used to prevent successive repeti- 
tions of the same letter or character, and thus afford a clue to the key-word. Hence, 
taking y as the repeater, and ** blacksmith " as the key- word, $5.88 would be 
written k i y. 

Rem. 4. — In trade discounts, the rate of discount on the long price is some- 
times indicated by the use of a key- word. 

Rem. 5. — The following afford examples of key-words : blackhorse, cash profit, 
hard moneys, importance, now be sharp, gambolines, Charleston, Cumberland, 
Hagerstown. 

Rem. 6. — Instead of letters, arbitrary characters may be used, as follows : 

EXAMPLES FOR PRACTICE. 

Using the key " importance ** for the cost price, *^ blackhorse ^' for 
the selling price, and " d " as the repeater, mark the following : 



Cost Gain, 

1. $2.40 per yard 25 % 

2. 16^ '' " l^% 

3. 200 " " ..30 5^ 

4. 270 " " ^^% 



Cost Loss, 

6. $2.50 per pair 20^ 

7. 450 '' " 40^ 

8. $4.40 " dozen b% 

9. 200 '' '' 10% 



6. 420 " '' l^% ,10. 450. " gross 50^ 

379 
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RAPID PROCESS OF MARKING GOODS. 

380. Retail merchants purchase many articles by the dozen, such 
as hats, caps, boots, shoes, and notions of various kinds. When goods 
are thus bought, it is useful to be able to determine instantly the 
selling price per unit to afford a given per cent, of profit. 

381. If the given cost is per dozen, to find the selling 
price per unit at 20^ profit. 

ILLUSTRATIVE EXAMPLE. 

If shirts are bought at $15 per dozen, at what price should each 
shirt be sold to afford a gain of 20^? 

Explanation. — At 20% profit, the selling price 

BOLunoir. per doz. is 120% of the cost per dozen ; and the selling 

-At of $15 = $1.50. price per unit must be ^ of 120%, or 10% of the cost 

per dozen. Hence, 10%, or -^ of $15, must be the 
selling price per shirt to afford 20% gain. 

BuLE. ^Divide the cost per dozen by 10. The result will he 
the selling price per unit at 20% profit. 

EXAMPLES FOR PRACTICE. 

1. A merchant bought at auction 6 dozen pairs of boots at $42.50 
per dozen pairs. How much must he charge per pair to gain 20^? 

2. Bought caps at auction for $10 per dozen. To gain 20^ on 
each cap, what must be my selling price ? 

3. By selling an article at $1.25 I gain 20^. What was the cost 
per dozen ? 

4. A second-hand dealer bought 12 chairs at auction, for which he 
paid $12.50, and sold them at 20^ profit. What did he charge for 
each chair ? 

6. By selling shirts at $1.75 each, I gained 20^. What was the 
cost per dozen? 

6. If hats cost $18 per dozen, what must be the selling price of 
each to yield 20% profit ? 

7. If chairs are bought at $9.20 per dozen, what must be the sell- 
ing price per set of 6 to make 20^ profit ? 

380-381 
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382. If the given cost is per dozen, to find the selling 
price per unit at any % profit 

ILLUSTRATIVE EXAMPLE. 

If gloves cost 120 per dozen pairs, what must be the selling price 
per pair to yield bO% profit ? 

ExpLANATiOK. — ^First take ^ of the cost per 

■oLUTiov. dozen, obtaining $2 as the selling price per pair 

120jg of cost = $2.00 at 20^ profit, or at 120% of cost. Since the 

30^ << << ^^ ,50 required selling price is 150% of cost, or one-fourth 

— — greater than 120%, increase $2 by one-fourth of 

150% of cost = $2.50 itgelf ($.50), obtaining $2.50 as the required 

selling price. 

Rule. — By Hide, 381, find the selling price per unit at 20% 
profit ; and increase or diminish the result by such a part of 
itself flw the true rate of selling price is. greater or less than 
120%. 

Note. — As a help in marking goods bought by the dozen, we add the following 

Table. 

To make 12^% profit, deduct ^ from the result obtained by Rule, 381. 
'* 16|% " " ^ " 

" 25% " add ^ to " 

« 80% " " ^ " " 

" 83J% ** " J " " 

" 60% " " \ " " 

EXAMPLES FOR PRACTICE. 

1. If I buy one dozen vests for $28, at what price must I retail 
them to make bO% profit ? 

2. At what price must I retail handkerchiefs costing $2.70 per 
dozen to realize 33^^ gain ? 

3. I sold hats costing $8.40 per dozen at 30^ profit. At what 
price were they retailed ? 

4. If one dozen school-books cost $4.80, at what price must they 
be retailed to gain 2b% ? 

6. If goods cost $7.20 per dozen, what should be the selling price 
per unit to yield a profit of 16f ^ ? 

6. If chairs are bought at $32 per dozen, what must be the selling 
price per set of 3 to yield 12^^ profit? 
38S 


































ANSWERS. 



DraEonoNB.— Tbe colmnn of bold figures In the maigin denotes the page ; the bold flgnras at 
Ui«i beginning of each section, the nnmber of the article ; the small, bold flgnres within the cnrves, 
the nnmber of the example ; and the figures following the curves, the answer. The heavy dash 
denotes the beginning of -the page whose number is given in the margin. 



Art. 17.— (1) $18. (2) $24. (3) $39. (4) $37. (5) $337. (6) 
$276. (7) $3122. (8) $3885. (9) $38113. (10) $34638. (II) $26684. 
(12) $363361. (13) $338576053.— (14) $67. (15) $61. (16) $70. (17) 
$759. (18) $693. (19) $686. (20) $8152. (21) $6852. (22) $20250. 
(23) $90942. (24) 9851 lb. (26) 16911 ft. (26) 26008 bbl. (27) 9663 bu. 
(28) 10069 yd. (29) $19714. (30) $934461. (#1) $3208. (32) $11098. 
(33) $7335. (34) 1880.— (36) 40182 ml (36) $2119. (37) $1833. (38) 
$705a (39) $10202. (40) $6065. (41) $6830. (42) $723. (43) C532918. 
(44) 17843 Am.; 7140 Ger.; 6288 Ir.; 1152 Pr.; 1715 It; 6889 others; 1st 
ward, 5723; 2d, 7601; 3d, 7306; 4th, 9428; 5th, 6716; 6th, 4253; total, 
41027. (46) 229804 bu. corn; 300493 bu. wheat; 71086 bu. oats; 104171 bu. 
barley; 51716 bu. rye; Mon., 99685 bu.; Tues., 88759 bu. ; Wed^ 132664 bu.; 
Thurs., 96195 bu.; Frt, 168496 bu.; Sat, 171471 bul; total, 757270 bu. 

21.— (1) $2944. (2) $6314 (3) $201793. (4) 5652 bu. (6) 826623 ft. 
(6) $229567. (7) $4847404 (8) 8891733 lb. (9) $456514. (10) $665876. 
(11) $2092211. (12) $1747193. (13) $29117482. (14) $12198952. (16) 
$557614403. (16) $10010010. (li) $47882. (18) $38851. ' (19) $1585862. 
(20) $255882. (21) $60152275.-— (22) $3647. (23) $13642. (24) $414667. 
(26) $2147206. (26) $2622929. (27) $186208. (28) $12515. (29) $11085. 
(30) $40520. (31) 62 yr. (32) $86851. 

27.— (1) 251250 lb. (2) 149136 bu. (3) 18365530 yr. (4) 126591380 
yd. (6) 1883950872 gal (6) 4047843891 lb. (7) 20626444512 gal. (8) 
$4419613309122. (9) $216iS405044656. (10) $7284099602508. (11) $2810- 
700680350. (12) $45963008174718. 

29.— (1) 3474198 yd. (2) 38884576 yr. (3) 1407980128 lb. (4)1759841- 
734 ft (6) 138603407002 oz. (6) 57955348236 gal. (7) 427875557428 yd. 
(8) 124212794445 ft. (9) $648266331713. (10) $234563388288. (11) 
$648354836088. (12) $471541405689. (13) $614810407806. (14) $3145058- 
867040. (16) $35223263684736. (16) $28493676328032. (17) 2135066 lb. 
(18) 92512 lb. (19) $586. (20) $3042. (21) 2014 trees. 

31.— (1) 532008 men. (2) 313776 gaL (3) 5743872 yr. (4) 15312BS8 
yr. (6) 301746249 lb. (6) $7793785860. (7) $3863921904 (8) $2858156- 
574 (9) $2565441216. (10) $19819170. 

33.— (1) 897000 yr. (2) 638500 gal. (3) 187210000 bu. (4) 0386400 
ft (6) 181888000 yd. (6) 1548566400 lb. (7) $5489617875000. (8) $18125- 
000000. (9) $783972000000. (10) $239400000. 
19 
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24 ST.— (1) 2261073 gaL (2) 11650477 lb. (3) 35914767 yd. (4)12318467 

bu. (6) 12327348 yr. (6) 1525509 gal. (7) 7713304 oz. (8) 39786714 ft. 
(9) $620015060. (10) $348558403. (11) $632572157. (12) $16147820005. 
(13) $5325038505. (14) $89235004. (16) $577777778. (16) $88685728643. 

(17) 1432 yd. (18) 418 books. (19) 9137 acres. 

26 40.— (1) 1458252JI times. (2) 31668912^ bu. (3) 5675605 times, 
(4) 17102680ft yr. (6) 205087JJ times. (6) 2049615|J gaL (7) 896051^ 
bu. (8) 3275981} times. (9) 1653250}ff miles. (10) 1353433^2 gal. 

(11) 3762106JI1 times. (12) $256197|}J|. (13) $1160826Jfii. (14) 
77977H|i times. (16) $3708V/j»/^. (16) 1502}H||| times. (17) 173 
trees. (18) $58. (19) $142. (20) 4356 times. 

27 41-— (1) 127302|t lb. (2) 7196516|f times. (3) 179182369H yd. (4) 
12983831/, times. (6) 13641 3380H times. (6) $6098191. (7) $121398746^|. 

(8) 66333*^ times. (9) 1959^1 times. (10) $4323}}}. 

28 42.-(l) 91872^«A yd. (2) 517918t»««^ times, (3) S2m^f^ bu. (4) 
435^/i?Ayr. (6) 95T\VirW(f times. (6) 27836jWAj times. 

4:3.-(l) 1795HgJ lb. (2) 8971}}J times. (3)85{MJyd. (4) 700}^}* 
times. (6) 12fiiS} gal. (6) 73}H» J times. (7) $274xVWWr. (8)$1864Hi«- 

(9) 33}iUm times. (10) $27mm. (") $1800. (12) 333^^^ times. 
SO 46.— (1) $7066.00. (2) $11352.00. (3) $522,328. (4) $1215.895. (6) 

$635,893. 

31 47.— (1) $296.37. (2) $2347.35. (3) $98.30. (4) $75.15. (6) $6.96. 
(6) $2.89. (7) $267.75. (8) $156.98. 

48.— (1) $191401. (2) $1093002.20. (3) $36731.90. (4) $1191360.04. 
(6) $7982.25. (6) $12990.86. (7) $2458.869. (8) $8103.005. (9) $1748- 
786.60. (10) $511845.34, 

32 49.— (1) $825.78. (2) $81.42. (3) $19.42. (4) $493. (6) $292.25. 
(6) $77.36-. (7) $1.59 + . (8) $18.92 + . 

33 50.— (1) 82718 times. (2) 571 times. (3) 58 times. (4) 9200 times. 
(6) 41300 times. (6) 197500 times. (7) 75 times. (8) 67 times. (9) 432 
times. (10) 4517800 times. 

^ 56.— <1) 2161 pages. (2) 16555 men. (3)1885. (4) $602.^-(6) $3.15. 

"^^ (6) $8.36. (7) $494.15. (8) $2324.55. (9) $407:50. (10) $2069.55. (11) 
37 $42.25. (12) $307.82. (13) $7.68. (14) $2020.^-(15) 175 A. (16) W. 

(18) 18 da. (19) 36 da. (20) 54 yr. (21) 104400 men. (22) 70 bbl. (23) 
85^ (24) 6881 bu. (25) 85^. (26) 106 lb. 

40 63.— (1) 3 ft. X 3 X 5. (2)2gal.x2x3xll. (3)2da.xl87. (4)2mi.x 
2x2x7x7. (6) 3menx5x5x7. (6) 2 Ib.x2x3x7xll. (7)3tonsx 
3 X 5 X 11 X 13. (8) 2 .yd. X 2 X 2 X 3 X 3 X 3 X 3 X 5. (9) 5 hr. x 5 x 5 x 5 x 7. 
(10)2oz. x2x2x3x3xllx2a (11) 2ft.x2x2x2x2x2x2x2x2x3x 
19. (12) $2x2x3x3x5x5x11x11. 

41 68.— (1) 504 bu. (2) 540 gal. (3) 315 hr. (4) 504 lb. (5) 120 doz. 
(6) 60 yd. (7)4^yr. (8) $11025. (9) 1260 ft. (10) $1512. (11) $2520. 

(12) $1800. (13) $105. (14) 1001 lb. (IB) 48 ft. 

43 72.— (1) 86 or 86 yr. (2) 5 or $5. (3) 19 or 19 lb. (4) 42 or 42 

yd. (6) 51 or 51 bu. (6) 19 or 19 bbl. (7) 719 or 719 ft. (8) 2357 or 
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2357 doz. (9) 60 or 60 tons. (10) 131 or 131 gal. (11) 19 or $19. (12) 
34 or $34. 

75._(1) |21. (2) 40 times. (3) 35 bbl. (4) 8 times. (5) 20 yd. (6) 
5 horses. (7) 7 bbl. (8) 12^, (9) 32 bu. (10) 3 yd. 

89.-(l) it lb. (2) il yd, (3) f i qt. (4) J| bu. (5) Jf ft. (6) 
iilyr. (7)iUoz. (8)^ lb. (9)} ft. (10) A lb. (11) J yd. (12) f 
bu. (13) A yr. (14) f oz. (15) f qt. (16) f yd. (17) stf. lb. (18) ^^ 
yr. (19)Vyd. (20)iy^gal. (21) aJ^ bu. (22) J^f^^ oz. (23) i^fi ft. 
(24) $1%^. 

90.-(l) i gal. (2) i yd. (3) J yr. (4) ? ft. (5) ^-^ bu. (6) { tons. 
(7)foz. (8)1 bbl. (9){yr. (10) 3^ gaL (ll)Aqt. (12) ? bbl. (13) 
fyd. (14) f gal. (16) Abu. (16) fib. (17) f bbl. (18) f oz. (19) ^ 
gaL (20) fyd. 

91.— (1) V gal. (2) V- yd. (3) V tons. (4) ip yr. (5) ^^ cd. 
(6) 4|4 mi. (7) ^yi melons. (8) ^^^ bbl. (9) ^\s. qt. (10) 1^^ ft. 
(ll)ijjf^bu. (12)4|Pyr. (13) J^lf ?&* oz. (li) iif fofti yd. (15) 
JtAjijityr/ (i6)$%f|Jii. 

92.— (1)4 yd. (2) 8 bbl. (3) 23 yi-. (4)28foz. (5) 14 bu. (6) 58^ 
gal. (7) 4Hoz. (8) 19ft qt. W 52A yr. (10) 16^ bbl. (11) 4^\ 
yd. (12) 85,V bu. (13) 36^ gal. (14) 7jVy oz. (15) 24AV bu. (16) 
12If f bbl. 

»3.-(i) A yd- ; A yd.; ii yd. (2) M ft.; ^ ft.; ,V ft. (3) « bu. ; 
H bu. ; ^ bu. (4) J§ yr.; f J yr. ; ^ yr. (5) f J gal. ; /^ gal. ; fj gal. (6) 
T% oz. ; AV oz. ; T% oz. (7) iJf ft.; ^VV ft. ; igf ft. ; 3% ft. (8) iff bu. ; 
«l bu. ; V\?if bu. ; ,% bu. (9) iJf yr. ; f f } yr.; iJJ yr- ; M yr- (10) fff 
yd.; iff yd.; iff yd.; ^fj^ yd. (11) iff ft.; iff ft.; i|f ft.; AV ft. (12) 
,ttVf bu.; /^A»j bu.; A¥rV bu.; ^VAV bu. 

98.-(l) lit yd. (2) Hi gal. (3) Iff lb. (4)li}bbL (5)2^oz. 
(6) 2} bu. (7) III yr. (8) 2 /A qt. (9) l^VA «lb. (10) l}f f yr. (11) 
183} yd. (12) 448ff bu. (13) 1052ff yr. (14) 1029^% lb. (15) 801} oz. 
(16) 2283yV yd.— (17) 223 yd. (18) 245 yd. (19) 265« yd. (20) 171*0 
lb. (21) 488* lb. 

101.-(l)Aft. (2)Jiyd. (3)ibbl. (4)V^oz. (5) i} gal. (6) f 
doz. (7)TVyr. (8) A lb. (9)ifqt. (10) iJ yd. (ll)fyr. (12) 3if 
bu. (13)Hoz. (14)2iJft. (15) If I lb. 

102.— (1) |303i. (2) |313f. (3) $223f. (4) $404f. (6) $291 iV 
(6) $262Ar. (7) $432if. (8) $87if. (9) $57^}. (10) $225^. (11) 
$321 iV. (12) $150ii. (13) 27« yd. (14) 46« yd. (15) 6» lb. 

105.-(1) $f . (2) f A. (3) *A. (4) If. (5) $f. (6) $i. (7) %\, 
(8) Iff. (9)«. (10)$2}l. (11) $3. (12) $18}. (13)«11H. (14) 
$A. (IB) »l. (16) $T»7r- (17) $516J. (18) $98t. (19) t416f. (20) 
$574;. (21)$822f. (22)$4i. (23) $16. (24) $24. (25) $1}. (26) $2}. 
(37)$3f. (28)$12i. (29)$]84f. (30) $42. (31) $52. (32) $20. 

106.— (1) $2129}. (2) $1702f. (3) $424 (4) $343. (6) $4335i. 
(6) $1970f. (7) $18546}. (8) $1321 TSf. (9) $27389}. (10) $27154}. 
(ll)$64424f. (12) $200d56f. 
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9S 107.— (1) $1780/,. (2) $421 V\f. (3) |C90J. (4) $207G?. (6) $25- 

884f{. (6) $))8r>4/,. (7) $8d57i^. (8) $63407^;. (9) $90628}|. (10) 

$ia8506,>o. (11)|4855,V (12) $407841 }. 
59 llO.— (1) li times. (2) $}. (3) IJ times. (4) $lf (6) $S3. (6) 

$51. (7) $f. (8) i times. (9) ^ times. (10) $2}. (11) 2f times. (11) 

$10i. (13) ij times. (14) $|. (16) 005^ times. (16) $f (17) ^ times. 

(18) $H. (19) $10481. (20) V« times. (21) $,V (22) $1,'»^. (23) $A. 

(24) $9|. (25) j\ tim«^. (26) A times. (27) $27, (28) $,V. (29) $7^. 

(30) A times. (31) $60^}. (32) 107^ times. 
^O 111.— (l)$7024f. (2) 21000f times. (3) $103820H. (4) $524727f . 

(6) 72385|f times. (6) 107074}J times. (7) $7003534|. (8) $ie7980s\V 

(9) $14943J|. (10) 40983tVt times. (11) $4130^14^. (12) 14170AtV 
times. (13) $36295//^. (14) $47720^%- (16) 158393|gJ times. (16) 
$3,V O-V 810 casks. 

112.-(1) $5tW. (2) $63J}. (3) 17f«} times. (4) $94AV (6) 
274|f 1 times. (6) $144}}}- O) 470i4f times. (8) $58jVff. W $5J{!f. 

(10) 204tVA times. (11) $4i?§J. (12) $157HJ?. 

03 115.-(6)9iyd. (6)$93tV (7) 7i lb. (8) $J. (9)47^^0. (10) 

liflb. (11) 8 beds. (12) 79} bu. (13) ^^^ hr. (14) 8J da. (15) 974^% 
mi. (16) 311} hr, (17) 5^. (18) $}}. (19) 5} lb. (20) 2\{ tons. (21) 
12} da. (22) 2/7 da. 

65 116.— (B) $4200. (6)}. (7) } bbl. (8) $9000. (9) 035 yd. (10) 
$1320. (11) if. (12) $4500. (13) f (14) $5180. (15) A A; B /^; C 
A. (16) $5700. (17) ,V 

66 117.— (1) 389}bbl. (2) lots. (3) 773}f } sq. rd.-^4) 522/^ lb. 
(B) 253^^ lb. (6) 958^j cu. yd. (7) 2233J bu. (8) $38.99}. (9) 9^. (10) 
$40.92 J. (11) $8.94|}. (12) $148.57^. (13) $24}. (14) SO^Viy mi. 

^7 (16) 141} yd. (16)}ff. (17) 21^ViT gal. (18) 256 acres. (19)Ai;B}; 
C A. (20) $30720. (21) }. (22) Sj\ da. (23) }. (24) 232 lb. (26) 
2701b. (26) house $4500; lot $2700. (27) carriage $735; horse $525. 
(28) 7} da. (29) IH da. (30) $5100. 

72 1^9.— (1) .375 lb. (2) .875 lb. (3) .1875 yr. (4) .4375 bbl. (6) 
.34375 yd. (6) .59375 qt. (7) .796875 gal. (8) .578125 bu. (9) .0625 ft. 
(10) .046875 yd. (11) .016 lb. (12) .0078125 yr. (13) 9.75 gaL (14) 

73 25.3125 mi. (16) 17.078125 yd. (16) 4.07421875 bbl.— (17) .3125 gal. 
(18) .109375 bbl. (19) .15625 yr. (20) .265625 lb. (21) .59375 yd. (22) 
.390625 bu. (23) 18.1875 rd. (24) 25.078125 T. (25) 19.67-oz. (26) 
415.63-lb. (27) 75,683 +yr. (28) 91 .281 + yd. (29) 278.0469 -bu. (30) 
67.5556-bbl. (31) 8.05469-yr. (32) 15.54545 + mi. (33) 46,34288-bu. 
(34) 75.19531 + lb. (35) 812.931281 + gal. (36) 73.418333 + yd. (37) 2.9117« 
188-T. (38) 18.2736667-mi. 

74 130.-(1) } bbl. (2) I lb. (3) i gal. (4) A 7^. (5) ih oz. (6) 
S^lr^yr. (7)18Abu. (8) 5^}^ f t. (9) 3^^^^ qt. (10) 7}}} yd. (11)5}} 
ft. (12)19TVbbl. (13)25}oz. (14) 58^^^ lb. (15)T}vbu. (16) ^^ bbl. 

J^ 131.— (1) 389.19798 bu. (2) 1148.9027 lb. (3) 8427.99745 yd.— (4) 
^^ 1 1795.5031875 yr. (6) 1550.562825 rd. (6) 6804.1822875 mi. (7)435.84513- 



ANSWERS.. 293 

175 cd. (8) 819.886 + yr. (9) 1.4039 + bu. (10) $271,024-. (11)4063.- 75 
034636 A. (12) 5407.06444 mi. 

132.-(1) 5.6795 lb. (2) 8.8552 yr. (3) 41.91732 ft. (4) a6532 yd. 76 

(5) 8.6526 bu. (6) 389.9563.oz. (7) 14.37 bbl. (8) .2027 gal. (9) 34.855 
rd. (10) 125.804375 A. (11) 10.18563125 mi. (12) 25.5609 + da. (13) 
2.460 + cd. (14)129.311+. (16) 947.9625 yr. (16) 492.000721 fath. 

133.— (1) 14864592 yd. (2) 158.46875 ft. (3) 34.532025 bu. (4) 77 
1.780587 bbl. (5) .91849464 yr. (6) 19.33456 lb. (7) .00037559 T. (8) 
.000001656 ft (9) $.00000057645. (10) $.1618125. (11) $4.46162625. 
(12) $62.919075. (13) $1.34805^. (14) $1.714402J. (15) $32.0101|$. 
(16) $258.73. (17) $582.73. (18) $1644.5865. 

134:.--(1) $8930. (2) 77500 cd. (3) 27000 acres. (4) .0005 times. (5) 78 
• .3 bu. (6) 46.8 yd. (7) 10000 ml (8) .0002 times: ( 9) 12.38 mo. (10) 
2350 fath. (1 1) .024 times. (12) 97.65625 tons. (13) 1000 times. (14) 1.73 
times. (16) $620. (16) 21.6 times. (17) 7.5 times. (18) 7^6200 yd. (19) 
.0087 times. (20) 4.7578125 times. (21) 297.6825 times. (22) 43540 mo. 
(23) 7830 rd. (24) 81.4 mi. (25) 31G.667-fath. (26) 10.9117-tiraes. 
(27) 19.780-mi. (28) 216.708 + yr. (29) 4.89 + times. (30) 2.059-times. 
(31X $3214.865-. (32) .00016 times. (33) .001 + times. (34) 18209.3023 + 
tim4. (36) 30.62-pt. (36) .010 + ft. (37) .004- yd. (38) 826.667-cd. 
(39) 5.935- rd. (40) .1317+ fath. (41) .0009- bbl. (42) .86+ times. 7^ 
(43) 2.143- yr. (44) .08-bu. (45) .153+ times. (46) 186.67- gal. (47) 
1.854- times. (48) 6.37- yr. (49) 1.8475 times. (50) 3.451298 acres. 
(51) 41.52385 mi. (52) .0075 bu. (53) $213,519-. (54) .75 + times. (66) 
$.576+. (66) .2668+acres. (67) $.01141-. (58) .016 + yr. 

135.-^(1) 11999.55 bu. (2) 12654.9 loads. (3) 134.37 lb. (4) 10756.- 
79206 A. (5) $130.62 + .^-(6) $394.06-. (7) 9.045 bu. (8) 640 bu. (9) 80 
$343.4140625. (10) $414.61-. (1 1) 263.2702 yr. (12) .289. (13)264.06- 
232 A. (14) 7.18 yd. (15) 393.3675 mi. (15) .317. (17) 133 sheep. (18) 
345 A. (19 $400. (20) .35.^-(21) $18374. (22) .184. (23) $165. (24) 81 
.48. (25) $163.11. (26) Coffee, $80; sugar $S480. (27) $42880. 

141.— (1) $1827. (2) $40.50. (3) $153. (4) $1343. (5) $147.50. 83 

(6) $227.67-. (7) $179.95. (8) $389.25. (9) $3057.10. (10) $419.33 + . 
(11) $780.50. (12) $418.46. (13) $1485. (14) $362.70. (15) $5121.27*. 
(16) $271.88-. (17) $447.15. (18) $421.88-. (19) $265.65. (20) $170.23-. 
(21) $660. (22) $1177.75. (23) $241.88-. (24) $646.25. (25) $1375. 
(26) $587.81 + . (27) $279. (28) $276. (29) $2708.10. (30) $2272.58. 

142.-(1) $12.50. (2) $156.25. (3) $16. (4) $48. (5) $139.13-. 84 
(6) $83.75. (7) $256.50. (8) $182.50. (9) $28.33 + . (10) $685.94-. 
(11) $148.13-. (12) $3.60. (13) $1.63. (14) $3.10. (15) $427-. 

143.— (1) 2200 yd. (2) 1392 yd. (3) 1602 yd. (4) 57.24 yd. (6) 284 85 
yd. (6) 17.6 yd. (7) 66.4 gaL (8) 1638 gaL (9) 20.85 gal. (10) 496 gal. 
(11) 48.2 gal. (12) 22.44 gal. (13) 35.52 bu. (14)258ibu. (16)957Jbu. 
(16) 1820 bu. (17) 12.64 bu. (18) 3.624 bu. 

144.— (1) $47.43 + . (2) $45.57. (3) $11.53-. (4) $13.75. (6) $1422. 87 
(6) $68.54 + . (7) $137.50-. (8) $68.96 + . (9) $20.70. (10) $65j64-., 



294, 



Airs WER 8. 



87 



90 
92 
93 
94 
99 



100 



lOl 



102 



103 



104 



105 



(II) I2.64+. (12) $11.40-. (13) $246.73-. (14) $463.02-. (15) 
$1.14+. (16) $89.16 + . (17) $11.96-. (18) $79.25. (19) $1.49 + . 
(20) $2.21-. (21) $38.26 + . (22) $10.65 + . (23) $5.42 + . (24) $473-. 
152.— (1) $11.13 + . (2) $189.80. (3) $456.87. (4) $631.92. (5) 
$84. (6) $146.17. (7) $77.52. (8) $152.35. (9) $358.44. (10) $19.38. 

(11) Mar. 3, $35.97; Mar. 18, $27; Mar. 23, $84.15; Mar. 27, $17.50; 
monthlj statement, $164.62. (12) $292.92. 

173.— (1) 5030 m. (2) 72756 far. (3) 30036d. (4) 45696 far. (6) 
2014 pt. (6) 415 gi. (7) 64393234 sec. (8) 6240288 oz. (9) 29208 gr. 
(10) 603728 oz. (11) 343938 in. (12) 458514108 sq. in. (13) 327^ ft. 
(14) 976 cu. ft. (IB) 100534i ft. (16) 2464 cu. ft. (17) 16307 lb. (18) 
54953100 sec. (19) 2400 sh. (20) 18160 pwt. 

174.— (1) 983 gal. 2 qt. 1 gi. (2) 22 bu. 1 pk. 4 qt. (3) 15 nn. 4 qu. 
22 sh. (4) 80 bu. 3 pk. 5 qt. (B) 7 yr. 92 da. 17 hr. 18 min. (6) 3 sc. 18 
yr. (7) £18 Js. 9d. 1 far. (8) $5,678. (9) 4 T. 16 cwt. 13 lb. 4 oz. (10) 
10 lb. 1 oz. 12 pwt. 8 gr. (11) £73 Is. (12) 2 mi. 287 rd. 4 yd. 1 ft. 10 in. 
(13) 88 cd. 54 cu. ft. (14) 8 A. 31 P. 29 sq. yd. 1 sq. ft. .36 sq. in. (15) 
56891 rd. 3 yd. 2 ft. 6 in. (16) 15 da. 8 hr. 6 min. 13 sec. (17) 21 lb. 11 
oz. 13 pwt. (18) 35 cwt. 74 lb. 2 oz. (19) 7 A. 130 P. 8 sq. yd. 4 sq. ft 72 
sq. in. (20) 2450 lb. 

176.— (1) 21 iir. 20 min. (2) 13s. 4d. (3) 1 qt. 1 pt. (4) 1 pk. 6 qt. 
(6) 243 da. 8 hr. (6) 6 qt. 1\ pt. (7) 6s. 3d. (8) 133 rd. 1 yd. 2 ft. 6 in. 
(9) 4 oz. 16 pwt. (10) 43 P. 19 sq. yd. 2 sq. ft. 36 sq. in. (1 1) 6 cwt. 25 lb. 

(12) 2 ft. If in. 

176.— (1) 7s. 6d. (2) 4.4 qt. (3) 164 da. 6 hr. (4) 1 qt. 1 pt. 3 gi. 

(5) Id. 2 far. (6) 51 da. 22 hr. 6 min. 36 sec. (7) 10 oz. 10 pwt. (8) 3 
cwt. 18 lb. 5 oz. (9) 60 P. 15 sq. yd. 1 sq. ft. 18 sq. in. 

177.— (1) £.6875. (2) .075 hr. (3) .75 yd. (4) .06 T. (5> .9125 da. 

(6) .921875 bu. (7) £.0625. (8) .4375 gal. 

178.— (1) £279 6d. (2) 262 lb. 1 oz. 4 pwt. 17 gr. (3) 189 mi. 307 
rd. 4 yd. 1 ft. 4 in. (4) 22 gal. 1 pt, (5) £719 14s. (6) 21 T. 17 cwt. 31 
lb. 11 oz. (7) 3 pk: 7 qt. 1 pt. 

179.— (1) 20 gal. 2 qt. 1 pt. 3 gi. (2) 5 T. 18 cwt. 41 lb. (3) £2955 
17s. 3 far. 

180.— (1) 8 yr. 5 mo. 28 da. (2) 27 yr. 9 mo. 4 da. (3) 21 yr. 7 mo. 
8 da. (4) 12 yr. 11 mo. 29 da.— (5) 60 yr. 5 mo. 20 da. (6) 30 yr. 9 mo. 
12 da. (7) 7 yr. 9 mo. 17 da. (8) 3 yr. 1 mo. 14 da. (9) 8 yr. 11 mo. 20 
da. (10) 79 yr. 8 mo. 24 da. 

181.— (1) 94 da. (2) 145 da. (3) 221 da. (4) 188 da. (5) 105 da. 
(6) 229 da. (7) 289 da. (8) 269 da. (9) 312 da. (10) 227 da. (11) 174 
da. (12) 444 da. 

182.— (1) 141 bu. 1 pk. 4 qt. (2) 46 da. 15 hr. 34 min. 6 sec. (3) 39 
lb. 7 oz. 9 pwt. 19 gr. (4) 113 gal. 2 qt. 1 pt. (5) £1647 9s. 4d. (6) 285 
rd. 1ft. 6 in. (7) 1102 yr. 360 da. (8) £1348 13s. 6d. (9) $90.65 + . (10) 
$37. (Il)8l83mi. 40rd. 4 yd. (12) 92 lb. 8 oz. 

183.— (1) 14 lb. 7 oz. 17 pwt. (2) £2 Is. lOJd. (3) 24 bu. 6 qt. 1 pt. 
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(4) 26 yr. 73 da. 2 hr. 86 min. (5) 9** 63' 6". (6) 1 T. 3 cwt. 58f lb. (7) 105 
8 mi. 106 rd. 3 yd. 2 ft. (8) 7 gal. 2 qt. 0{ pt.^-(10) £2 4s. 2d. ^%\ 1 06 
far. (11) 4 yr. 3 mo. lOff da. (12) 22 mi. 121 rd. 3 yd. 7^ in. (13) 
81i?i cu. ft. 

184.— (1) 13 times. (2) 5 times. (3) 28 times. (4) 383940 times. 
(6) 909^^7 times. (6) 8 times. 

1 85.— (1) £710 13s, Jd. (2) $727.23 + . (3) 25 forks. (4) $578.75. 107 
(6) $105.60. (6) $124.46. (7) $64.20. (8) $8.82. (9) $200.64. (10) 4 
yr. 8da. (11) $544. (12) 17350 bu. 5 qt. (13) $76.25. (14) $8.13. 
(15) $75.87 + .^-(16) 53 A. 3 sq. ch. 5^ P. (17) 235 da. (18) $13.72. 108 
(19) 24 da. (20) 84 bbl. and 1 bu. 2 pk. 4 qt. remainder. (21) $150. (22) 
2s. 6d. (23) $105,314-. (24) $183.93-. (26) $2661.98-. (26) $9.38, 
(27) $383.24-. (28) $217.85 + . (29) $2278.23 + . (30) $78.94+. (31) 
$275.30+. (32) $428.29 + . (33) 1763.78 + ni. (34) 3499.48 + fr. (35) 
951.75- roubles. (36) 227.61 + gu. (37) 3779.53 + peseta. (38) 301.76 + 
pounds. (39) £138 5s. 2J +d. (40) 1512.637+ milreis. (41) 6740.66 + 
Mex. dollars. 

1»1.— (1) 9,5195275 A. (2) 1064.0625 bu. (3) 95.06961 mi, (4) llO 
1275.9411 gaL (5) 166.4473 lb. (6) 389.80025 A.— (7) 10.82675 in. (8) 111 
79.5528 M. (9) 677.688 S. (10) 6367.9545 A. (11) 65.4805 Dl. (12) 
93.312 a. (13) 65.8988 HI. (14) 646.0025 Cu. M. (16) $4.83. (16) 
$591.13 + . (17) $5820.75. (18) $10.90, (19) $2.95 + . (20) $124.68 + . 

196.— (1) 42 A. (2) 112 sq. yd. (3) 61 sq. ft. (4) 373 sq. ft. 78 sq, 113 
in. (5) $23760. (6) $24.84. (7) $150.08-. (8) $16.58-. (10) 12 ft. 
(ll)46ch. (12)90rd. (13) 3520 yd. (14) 6 yd. 1ft. (15) 18 ft.— (16) 114: 
53 rd. (17) 7 y^. 2 ft. 

197.— (1) 29 yd. 2 ft. 7^ in. (2) 41 yd. 1 ft. 10^ in. (3) 107 yd. ^ 
in. (4) $80.83+.— (5) 2201 1 bricks. (6) 278 flag-stones. (7) 10368 115 
shingles. (8) 1139 sods. (10) 37 yd. (11) 117 yd. 1 ft. 4 in. (12) $12. 

200.— (1) 3024 cu. ft. (2)60cu.yd. (3) $76.80. (4) $32.50. (5) 117 
1968} lb. (6) $30!94. (7) $22.95. (9) 9 ft. 6 m. (10) Oft. (11) 7 ft. 

(12) 1 ft 6 in. (13) 6 ft. 2 in. (14) 8 ft. (15) 8 ft. 118 
204.— (1) lOi bd. ft. (2) 13i bd. ft, (3) 20 bd. ft. (4) 22J bd. ft. 1 19 

(5) 83 bd. ft. (6) 41t bd. ft. (7) 63 bd. ft. (8) 40 bd. ft. (9) 67^ bd. ft. 
(10) 374 W. ft. (11) $18.56+. (12) $4.20. (13) $22.00-. (14) 24 bd. 
ft. (15) $14.69. 

205.— (1) $353.94-. (2) 2Jt ft. (3) $1923.64-. (4) 9 ft. 120 

200.— (1) 562785f?f bricks. (2) 200220}} bricks. (3) 268311Jlr 122 

bricks. 

207.— (1) 138.5925+ bu. (2) 110.055+ bu. (3) 18.8666+ bu. (4) 123 
48.2138 bu. (5) 37833^ gal. (6J^4.9118- bu. (7) 894.9907+ hhd. (8) 
167.565+ gal. (10) 3 ft. 7.83+ in. (11) 10 ft. 4.45- in. (12) $.73 + . 

(13) 6037.318 lb. (14) 4 ft. 5.43+ in. (15) $163.20. (16) 5 ft. (17) 128 124 
bu. (19)1028.16 gal. (20) 1175.04 gal. (21) 713836.8 gal. (22) $74.09-. 

216.— (1) $56. (2) $15. (3) 48 lb. (4) 353.7 gal. (5) 2388 ft. 127 

(6) $604.62. . (7) $1063.47-. (8) $.19-. (9) 316 men. (10) $8918.20. 
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(11) .91 ini.^-(12) £180 78. (13) 8024 ft. (14) 5848 ba. (16) $090. 

(16) $5877.50. (17) 585 fr. (18) 779 T. (19) $26250. (20) $29500. 

(21) 498 sheep. (22) 281 girls. (23) $14062.50. (24) $822.29. (26) 
$22660. (26) $1070.60. 

217.— (1)9 times. (2) 4 times. (3) .10 times. (4)25%. (6)88|%. 
(6) 52^. (7) 8%. (8) 160%. (9) 20%. (10) 6t%. (11) 25%. (12) 
5%. (13) 18%. (14) 84%. (16) 60%. (16) 8%. (17) 83J%. (18) 
35%. (19)14%. (20)20%. (21)96%. (22) 66%.— (23) 22}%. 

218.— (1) 8 ba. (2) 600 yd. (3) $850. (4) 800 lb. (6) 630 gal. 
(6) 1250 mi. (7) 500 T. (8) $7132. (9) 15 fr. (10) $828. (11) 300 T. 

(12) $8000. (13) 8425 bu. (14) 9000 yd. (16) 80 sheep. (16) 875 trees. 

(17) $5292. (18) $4822.50. (19) $1640.40. (20) $8077.50. (21) $213. 
219.— (1) 161%. (2) $115. (3) $17225. (4) 800 A. (6) $4836. 

(6) 40821 lb. (7) 75%. (8) 4(58 yd. (9) 13085 Ger. ; 15702 Ir. ; 2617 Fr. 
(10) $4280. (11) 9001b. (12) $690.96. (13) 2150 lb. (14) $12748.50. 

(16) A 48% ; B 52%. (16) $16088.63-. (17) 8%.^-(18) 40%. (19) 
18%. (20)llVyV%. (21)7%. (22)1700bbl. (23) 757|%. <24) $2350. 
(26) $2232. (26) 60% more; 37i% less. (27) $7716. (28) saltpetre 75%; 
sulphur 10% ; charcoal 15%. (29) $351. (30) Oct. 30, $366.70; Nov. 18, 
$374.42; Dec. 24, $386; Jan. 4, $405.30.— <31) $817.50. (32) 40%. (33) 
$3500. (34) $10.24-. (35) $19.69-; $14.06 + . (36) 30%, $24.51; 45%, 
$36,765; 25%, $20,425. (37) horse $320; buggy $250. (38) dress goods 
$30 ; jewelry $34.50. (39) wool 863yV lb. ; cotton 258^} lb. (40) A $720. 
(41) 1st, 2740 bbl.; 2d, 3425 bbl.; 3d, 2329 bbl.— (42) oysters $02: fish 
$41.40; clams $33.35. (43) $84427.43. (44) wife $8750; son $9750; 
daughter $6500. (45) 32500 inhab. (46) 30% . 

221.— (1) $881.46. (2) $30.06. (3) $191.10. (4) $6.90. (6) $87.50. 
(6) $1965.42. (7) $35. (8) $89.42-. (9) $80.58. (10) $7.15. (11) 
$4.05. (12) $1.05. (13) $5.22. (14) $5.80. (16) $7.15. (16) $47.84. 

(17) $121.04. (18) $32.48-. (19) $22.75. (20) $26.26. (21) $99.09. 

(22) $38.28. (23) $252. (24) $1120.50.^-(25) 20%. '(26)33i%. (27) 
25%. (28) 16f%. (29)Vif%. (30) f%. (31) 2^% gain. (32) 16}% 
loss. (33) 10% loss. (34) 33 J % gain. (35) i% loss. (36) $8976. (37) 
$375. (38) $825. (39) $387. (40) $20700. (41) $5900. (42) $325. 
(43) $63.30. (44) $135.70. (46) $6894. (46) $47.80. (47) $10. (48) 
$720. (49) 20%.— (50) $260. (M) $1377. (62) 13%. (63) $6076. 
(64) $53.13. (56) 100%. (56) 135 bu. (57) $101.04. (68) $6030. (59) 
16t%. (60) 74<25. (61) 9%. (62) 15%. (63) 12%. (64) $63? (65) 
25%.— (66)20%. (67) $45. (68) $1010.60. (69)40%. (70) $259.75-. 
(71) $204.70. (72) $26.25. (73) lost $240. (74) $5.70. (75) $416. 
(76) $4000. (77)33^. (78)30%. (79)4%. (80) $311.85. (81) $156.61. 
(82) $800 (83) loss $12.83-. (84) $2.53-. (85) gain 40%. (86) $5.46. 
(87) $53760. (88) loss 4%. (89) $1111.50. (90) $5096. (91) 21/^. (92) 
$5600; $6720. 

224.--(l) $225.72. (2) $476.67-. (3) $350.56-. (4) $382.11-. 
(5) $204.23-. (6) $483.59 + . (7) $388.00 + . (8) $337.50. (9) $312.24-. 



ANSWJEMS. 297 

143 



(10)1514.60 + . (11)1557.46. (12) $577.39 + . (13) $1123.02-.^-(l4) 
$207.63 + . 

a25.-(l) 14i^. (2)28%. (3)23J?^. (4)40^fc. (6) 31{%. (6) 

17TAfff%. WW\r%. (8)71VW?^. 

226.— (2) $8.20. (3) $14.81 + . (4) $6.67-. (5) $41.15+. (6) $30. 

(8) $500. (9) $138.90+. (10) $272.96-. (11) $16.11-. (12) $19.65-. 

(14)16f%. (16)20%. (16)83J%. (17)25%. (18)20%. (19)18J%. 

(20) 8%. ^-(21) $52.67. 

230.— (2) $1.07. (3) $84.76 + . (4) $7.75. (6) $2.95. (6) $56.25. 

(7) $722.25.— <8) $1205.70. (9) $17757.20. (10) $669.75. (11) $17.42. 

(12) $7634.95. (13) $2512,75. (14) $80.46+. (16) 1|%. (17) A%. 

a8>A%. (1^)5%. (20)4%. (21)2%. (22) J%. (23) 3i%. (25) 

$2515. (26) $1506. (27) $2440. (28) $3900.— (30) $82. (31) $350. 

(32) $512. (34) $180. (36) $560. (36) $1600. (38) $151.02 + . (39) 
$720. (40) $800. (42) $32. (43) $136. (44) $248. (46) $11.04. (46) 
/j%. (47) $536. (48)$530.^-(49)3%. (50) $20.25. (51) $7761.88-. 
(52) 2^%. (53) $173.20. (64)«$322.25. (55) $128.19-. (66) $3008. 
(67) i%. (68)2%. (59) $9930.27. (60) $591.07.— (61) 263001b. (62) 
77bbL; $2.91-. (63) 56bbl.; 42j^. (64) 3600 bu. (66) $1.50. (66) 
$15.90.^-(67) $8.75. (68) $3255.69-7. (69) $431.09. 

242.— (1) $2.20 + . (2) $30.88-. (3) $2.29 + . (4) $9.49-. (6) 
$1.37-. (6) $4408-. (7) $121.90 + . (8) $70.33-. (9) $1.13 + . (10) 
$1.74+. (11) $5.66-. (12) $37.35-. (13) $11.94 + . (14) $4.66 + . 
(16) $3.51 + . (16) $46.23-. (17) $19.17-. (18) $19.27 + . (19) 
$2.90-. (20) $9.63-. (21) $11.51+. (22) $880.53-. (23) $13.18-. 
(24) $39.92-. (25) $24.62-. (26) $16.00-. (27) $150.07+. (28) 
$22.46-. (29) $15.73 + . (30) $8.36-. (31) $74.99-. (32) $36.15-. 

243.— (1) $5.46 + . (2) Si. 16 + . (3) $1.69-. (4) $6.25 + . (5) 
$17.47-. (6) $10.84-. (7) $.23 + . (8) $2.09+. (9) $4.98-. (10) 
$6.34+. 

244.— (1) $17.13-. (2) $5.06 + . (3) $106.52 + . (4) $19.40+. (5) 
$53.24-. (6) $42.13 + . (7) $297.34 + . (8) $146.26-. (9) $13.51 + . 
(10) $5.92+. (11) $59.23 + . (12) $12.03 + . (13) $144. (14) $19.81-. 
(16) $15.92-. (16) $37.35-. (17) $27.59-. (18) $81,73-.— (19) 
$131.25. (20) $390.02 + . (21) $54.33 + . (22) $169.87 + . (23) $20.81 + . 
(24) $30.27-. (25) $121.90-. (26) $694.72-. (27) $6.23 + . (28) 
$111.55-. (29) $9.19-. (30) $1.51 + . (31) $2.91-. (32) $283.55 + . 

(33) $34.70 + . (34) $62.63 + . (36) $226.72 + . (36) $12.07 + . (37) 
$17.34-. (38) $48.37 + . (39) $242.25-. (40) $7.00 + . (41) $43.57-. 
(42) $123.31-. (43) $90.13. (44) $363.98 + . (46) $36.08-. (46) 
$12.28 + . (47) $30.18-. (48) $9.72 + . (49) $62.42 + . (60) $438.39-. 
(61) $7.40 + . (62) $188.27-. (63) $2.00-. (64) $8.24 + . (66) 
$1965.68 + . (66) $44.40-. (67) $2.87+. (6)3) $100.16 + . 

245.— (1) $:i66 + . (2) $8.95. (3) $4.08-. (4) $2.34-. (6) 
$202.71-. (6) $14.10-. (7) $36.59-. (8) $7.43-. (9) $30.86 + ., 
(10) $16.55-. (11) $7.82-. (12) $295.58 + . (13) $13.74-. (14). 
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162 t7.38 + . (16) |14.2a+. (16) 15.10-. (17) $1524.75. (18) |9.48+. 
l<ia (19) f4.92 + . (20) $24.68 -H. (21) $20.99 + . (22) $25.81+. (23) 

$166.65-. (24) $9.65 + . (26) $50.03-. (26) $42.71 + . (27) $32.65-. 

(28) $130.50+. (29) $392J}5+. (30) $196.46-. (31) $837.94+. (32) 

$14.90+. (33) $4262.77-. 
104 246.— (1) $.68 + . (2) $10.20. (3) $11.86. (4) $56.02 + . (6) $7.72 + . 

(6) $68.96-. (7) $5.83-. (8) $5.58-. (9) $98.16+. (10) $16.65-. 
165 247.— (1) $239.17-. (2) $21.50. (3) $4.33-. (4) $10.53 + . (6) 

$13.67-. (6) $194.83 + . (7) $3.66 + . (8) $10.65. (9) $32.50. (10) 

$125.22 + . (11) $29.10. (12) $17.50. 

248.-<l) $893.99-. (2) $317.82 + . (3) $3774.36+. (4) $863.52. 

(6) $521.81+. (6) $773.24+. (7) $621.25. (8) $862.07-. 

167 260.— (1) $.38 + . (2) $23.16+. (3) $2.52 + . (4) $1.54-. (6) 
$5.26-. (6) $9.09-. (7) $62.18+. (8) $12.11 + . (9) $19.90-. (10) 
$59.99-. (11) $864.54+. (12) $75.07-. (13) $20.94-. (14) $66.84-. 
(16) $12.33-. (16) $284.91-. (17) $337.01-. (18) $56.32 + . 

168 251.— (1)5%. (2)8%. (3)4,^. (4)10%, (6)6%. (6)9%. (7) 
4%. (8)8%. (9)9%. 

169 252.— (1) 3 yr. 5 mo. 18 da. (2) 2 yr. 1 mo. 24 da. (3) 11 mo. 5 da. 
(4) 6 da. (6) 18 da. (6) 28 da. (7) 33 yr. 4 mo.; 25 yr.; 20 yr.; 16 yr. 
8 mo. (8) 25 yr.; 42 yr. 10 mo. 9 da. (9) Nov. 3, 1888. (10) Aug. 
10, 1889. 

170 253.— (1) $2280. (2) $630. (3) $1500. (4) $595. (6) $350. (6) 
$600. (7) $320. (8) $865. (9) $3576.42-. (10) $3956.92 + . 

171 254.— (1) $171. (2) $400. (3) $666. (4) $7331.94+. (6) $8960. 
(6) $1200. (7) $4383.55 + . (8) $479.80 + . 

255.— (1) $606.06. (2) $518.80. (3) May 16, 1888. (4) Aug. 10, 

172 1889.— (6) $787.79-. (6) $963.19 + . (7) $590.57-. (8) 4%. (9) 
accurate interest $4.14 less. (10) 5%. (11) 4%. (12) $375.75. (13) 

173 $413.42. (14) $326.71-.— (15) $32.49-. (16) 31H%. (1'^) Ifr^- 

174 256.— (1) $1339.81 + . (2) $1053.12 + . (3) $594.50 + . (4) $1397.18-. 
(6) $672.09-. (6) $1339.94-. (7) $1157.66-. (8) $71.71 + . (9) 
$245.58-. (10) $89.83 + . (11) $165.67+. (12) $468.92 + . (13) 
$3161.69 + . (14) $3972.11-. 

177 258.— (2) $20724.63-. (3) $90305.77 + . (4) $23262.27+. (6) 

$709.94+. (6) $2581.80-. (7) $6108.95-. (8) $3486.95-. (9) 

$4381.74-. 
179 263.— (1) $832; $2.08. (2) $8220; $100.01. (3) $300; $6.20. (4) 

$291; $14.55. (6) $270; $6.30. (6) $259.88-. (7) $580. (8) $2782.50 

at 2 mo. (9) $3.60. (10) $242.24 + . (11) $26.37-. (12) $8231.37. 

(13) $3611.93. 
183 272.— (1) Apr. 22, 1889. (2) May 3, 1888. (3) Nov. 6, 1889. (4) 

Feb. 22, 1888. (5) Nov. 12, 1888. (6) Apr. 21, 1888. (7) June 6, 1889. 

(R) Oct. 28, 1888. (9) Aug. 16. 1887. (10) Jan. 3, 1890. 

273.— (1) 125 da. (2) 64 da. (3) 94 da, (4) 125 da.. (6) 94 da, 

(6) 156 da. (7) 63 da. (8) 155 da. (9) 95 da. (10) 126 da. 
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274.— (1) 138 da. (2) 111 da. (3) »9 da. (4) 97 da. (6) 128 da. 184 
(6) 101 da. (7) 66 da. (8) 149 da. (9) 98 da. (10) 124 da. 

280.— (1) Mar. 9, 1889; 36 da.; $9; $1491. (2) Jan. 1, 1890; 54 da.; 180 
$9.98; 1940.02. (3) Apr. 11, 1888; 80 da.; fl.63; $323.37. (4) Feb. 11, 
1890; 41 da.; $1.37; $148.63. (5) Apr. 8, 1888; 40 da.; $3.33; $496.67. 
(6) Mar. 3, 1888; 55 da.; $9.17; $1190.83. (7) June 6, 1889; 52 da,; 
$2.38; $272.62. (8) Nov. 16, 1888; 71 da.; $38.66; $2761.34. (9) Nov. 9, 
1888; 52 da.; $45.07; $5154.93. (10) $218.98-.— (II) 53 da.; $35.33; 187 
$2964.67. (12) $7.31; $795.24. (13) Jan. 12, 1890; 60 da.; $5.38; 
$532.62.— -(14) Jan. 11, 1889; 30 da.; $3.26; $486.16. (16) $5.11; 188 
$494.89. (16) $593.25. (17) $34.29; $1802.61.— (18) discounts: $12.47, 189 
$2.22, $8.45 ; total proceeds, $1728.41. (19) $573.97. (20) Feb. 1, 1889 ; 
56 da.; $12.83; $1487.17. (21) Sept. 17, 1889; 45 da.; $7.02; $1116.38. 

(22) Oct. 12, 1889; 102 da.; $21.25; $1228.75. (23) Oct. 8, 1888; 50 da.; 
$4.27; $435.23. (24) No. 1— Mar. 3, 1890; 118 da.; $14.75; $985.25. 
No. 2— Mar. 3, 1890; 118 da.; $10.33; $689.67. No. 3— Mar. 3, 1890; 118 
da.; $8.26 ; $551.74. No. 4— Mar. 3, 1890 ; 118 da. ; $.93 ; $62.27. 

281.— (1) $680. (2) $372. (3) $400. (4) $240. (5) $540. (6) 190 
$1181.73-. (7) $400. (8) $722.63-.— (9) $761.81. (10) $1020.93-. 191 
(11) $2549.70-. 

282.— (1) bank disc't $21.60; true disc't $21.34 ; difference $.26. (2) 
$582.50 ; $582.55. (3) $574.97; $575. 

285.— (1) $493.20. (2) $1317.07. (3) $719.37. (4) $2543. (5) 193 
$2790.03. (6) $1452.99. { 194 

280.— (1) $315.13. (2) $520.84. (^ $46.86. (4) $1017.16. (5) , 195 
$2790.03. (6) $2906.55. (7) $1495.39. (8) $857.88. (9) $864.89. (10) 190 
$365.15. 

295.— (2) $112. (3) $1087.50. (4) $656.25. (5) $876.38-. (6) 200 
$324. (7) $629.03-. (9) $19216.13-. (10) $3258.75. (11) $2681. (12) 
$15413.06 + . (13) $1553.88-. (14) $2925.38-. (16) $9849.38-. (17) 
$2107.38-. (18) $8692.50. (19) $5859.75. (20) $6754.50. (21) $6305. 

(23) 3%. ^24) 6?%. (26) 14^%. (26) 12|%. (27) 117|. (28) 8 J %. 201 
(29)32J%. (31)103i. (32) 23J%. (33) 15J%. (34)83}. (36) 19|%. 

(36) 13^;^. (38) $3100. (39) $12500. (40) $17000. (41) $11700. (42) 
$6900. (43) $8400.— -(44) $7000. (46) $5000. (47) $12000. (48) 202 
$15000. (49) $13800. (60) $3800. (61) $32000. (62) $562.50. (63) 

85 J. (54)150 8h. (55) $3365. (56) 15S%. (^7) 74 sh. (58) $157.50. 

(69) 196J. (60) $16014.38-. (61) $421.88-. (62) $12800.— (63) 203 

34|%. (64) $10145. 

296.— (2) $75. (3) $70. (4) $150. (5) $160— (7) 87|. (8) 59J. 204 
(9) 79}. (10) 74J. (12) 5%. (13) 8%. (14) 6}%. (16) 12i%. (17) 
5i%. (18) 8|%. (20)7%. (21)5%. (22)3%. (24)6%. (25)12%. 
(26) 7i%. (27) 4%.— (28) 149J. (29) 166|. (30) 8%. (31) $4820. 205 
(32) $36000. (33) $52.05. (34) $258. (36) 4%; $50. (36) $370. 

(37) 72,^. (38) $3200. (39) $2000. (40) $200 gain. (41) 4%. 
(42) $300. 200 
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208 ' 302.— (2) $7286. (3) $8486.25. (4) $8180. (5) $1505.63-. (8) 

'$8489.50. (9) $1795.80. (10) $2466.67-. (11) $752.81 + . (12) $4928.75. 

200 (14) $824. (16) $852. (16) $7500. (17) $186. (18) $1200. (21) 

$120. (22) $1600. (23) $720. (24) $1200. (26) $12013.96 + . (26) 

$15887.98-. 

308.— (1) $1649.85. (2> $1699.42-. (3) $8549.92 + . (4) $611.96-. 

(5) $80.66 + . (6) $800.94-. (7) $786.58-. (8) $354.84 + . (r) $428.- 
63-. (10) $759.09-. (11) $4908.09 + . (12) $3646.08-. (13) $194.09. 

309.-<l) £1260. (2) £560. (3) 4161 fr. (4) 1682.37 fr. (G) 3600 
gu. (6) 448 gu. (7) 1280 m. (8) 3600 in. (9) £1195 17s. 6J+d. 

(10) 9505.71 -fr. (11) 18600.20+ gu, (12) 85697.82+ m. (13) £800. 
(14) £740. 

315.— (1) $447.60. (2) $521.55. (3) $1872.50. (4) $4(J6.70. (5) 
$363.75. (6) $184.25. (7) $418.80. (8) $176.— (9) $19^8.75. (10) 
$6720. (11) $900. (12) $67.50. (13) $955.50. (14) $182.40. (15) 
$466.35. (16) $1409. (17) $8465.40. (18) $6.44-. (19) $385.80. (20) 
$87.15. (21) $15.60. (22) $399. (23) duty $469; exchange $955.46 + . 

317.— (2) $27. (3) $122.50. (4) $227.70. (5) $103.34 + . (6) 
$27.93. (7) $112.50.— (8) $228.92. (10) 12 m. (11) 9 m. (12) 11 m. 
(13) $1.38. (14) 98^ (15) $1.13. (16) $1.52. (17) 8i m. on $1 or 85^ 
on $100. (18) 32^ on $100; $26.56. (19) 6 m. ; $50.70. 

221 i 324.— (1) $40.50. (2) $531.25. (3) Eagle $5294.12-; Manhattan 
'$7941.18-; Globe $4764.70 + . (4) Home $2500; Essex $1500; Howe 

222 $2000. (5) $800; $1400. (6) $1333.33+ ; $5000. (7) $30; $37.50.— (8) 
, I % ; 871f on $100. (9) $300.. (10) 1J%. (11) 8% ; $400. (12) $12000. 

223 (13) $3200. (14) $12000; $1200. (15) $8000. (16) $720.— (17) 
$8501.78-. (18) $52006.08-. 

330.— (1) llj^. (2) $4. (3) 7 mi. (4) $27. (5) $Jf . (6) $5,125. 
(7) 2 doz. (8) $13. (9) $6. (10) 198 men. (11) 7 mi. (12) 8 hr. 

331.— (1) $1.17. (2) $1.35. (3) 2175 bu. (4) $120. (5) $16.45. 

(6) 2190 bbl. (7) $9.60. (8) 15 sheep. (9) $7.20. (10) $246. (11) 
$465, (12) 7i ft. (13) 39 ft. (14) 36 men. (15) 9 men. (16) 'A $900; 
B $600.— (17) $9000. (18) $78.91. (19) 25%. (20) 48 da. (21)12^. 
(22) 144 da. 

332.— (1) $59.80. (2) $63.56. (3) 1430 reams. (4) 9%. (5) 
$129.60. (6) $306.60,— (7) 23 da. (8) 15 ft. (9) 9 hr. (10) $1368.50, 

(11) 14 half-barrels. (12) 131 <^a. 
330.— (1) 60^ on $1; $10388.40. (2) $5299.14. (3) Smith $1800; 

Owens $1260. (4) M & Co. $2931; W & Co. $1490; F & Sons $950. (5) 
Miles $15579; Thomas $6855.30; Lewis $3937.50. (6) Devon $4588.92; 
Heitmueller $4020.66; Patrick $3650.22; Lackland $3003.21; Hopper 
$2497.32. (7) J & Co. $1499.20; Henson $540; S & Son $308; Sinclair 
$227.20. (8) 82^ on $1; $5096.80. 

341.— (1) 4 mo. (2) 5 mo. 2 da. (3) 3 mo. 9 da.— (4) July 5. (6) 
Aug. 20. (6) 7 mo. 8 da. (7) July 19, 1889. (8) 4 mo. (9) 10 mo. (10) 
Sept. 30, 1889. (11) Nov. 23, 1889. 
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342.— (1) July 3, 1889. (2) Mar. 1, 1889. (3) Apr. 4, 1888. (4) 
Sept. 30, 1889. (6) Feb. 18, 1887.— (6) Apr. 23, 1889. (7) Apr. 8, 1889. 
(8) July 6. (9) Aug. 3. (XO) May 16, 1888.— (11) Jan. 19, 1888. (12) 
May 10, 1889. (13) Aug. 29, 1888. (14) Dec. 20, 1889. 

343.— (1) May 20, 1889. (2) Oct. 29, 1888. (3) Dec 2, 1888. (4) 
Apr. 17, 1889. (5) June 21, 1889. (6) Oct. 9, 1888.^-(7) Aug. 9, 188a 
(8) July 13, 1889. (9) May 18, 1889. (10) July 1, 1888. (11) Mar. 28, 
1889. (12) Juno 3, 1888. 

346.— (1) May 2, 1890. (2) Oct. 7, 1889. (3) Feb. 6, 1890. (4) 
Apr. 12, 1890. (B) May 25, 1889. (6) Apr. 6, 1889.— (7) Aug. 20, 1890. 
(8) Apr. 28, 1888. (9) July 16, 1889. (10) Apr. 7, 1890. (II) Aug. 4, 
1880.— (12) June 22, 1886. (13) Aug. 3, 1888. (14) Oct. 21, 1888. (16) 
Jan. 11, 1889. (16) May 1, 1889.^-(17) Oct. 7, 1888. (18) June 20, 1888. 
(19) Oct. 12, 1889. (20) Nov. 25, 1888.^-(21) July 18, 1889. (22) Dec 
10, 1888. (23) Jan. 5, 1889. (24) July 2, 1887. (25) Sept. 1, 1887. (26) 
Aug. 30, 1887. (27) Jan. 18, 1889. 

347.— (1) Mar. 16, 1888. (2) Apr. 24, 1889. (3) June 8, 1889, 

348.— (1) $428.86. (2) $567.84. (3) $516.68.— (4) $1440.15. (5) 
$604.43. (6) $1218.95. 

356.— (1) gain $4024.34. (2) gain $6222.10. (3) gain $7013.13. 
(4) loss $3998.91. (6) loss $6641.10. (6) loss $1881.25. (7) cap. $2935. 
(8) cap. $8430.15. (9) cap. $6129.20. (10) insolv. $989. (11) iusolv. 
$11870.70. (12) inso}y. $3109.50. (13) cap. $13548.31. (14) cap. $15- 
505.92. (15) cap. $^434.24. (16) insolv. $2158.76. (17) insolv. $3741.62. 
(18) insolv. $255.30. (19) cap. $8409.95. (20) insohr. $3812.70. (21) 
$25000. (22) $8980.50. (23) net gain $2825.-— (24) WiU $10000 ; Meyers 
$6000. (25) Wells $7195.20; Green $4796.80. (26) Insolv. at commenc- 
ing— Waite $2000; Foley $2000; Wiley $1000; cap. at closing— -Waite 
$1593; Foley $1593; Wiley $2593. 

357.— (1) Long $2100; Shimer$2400; Dorr $2700. (2) $870; $1020; 
$1260. (3) Russell $2325.55; Florence $2009.45. (4) Arnold $4500; 
Brown $8600. (5) Reid $26647.06; Haines $22852.94. 

35H.-il) A $4998.09; B $4266.67; G $3585.24. (2) Wilson $1758.- 
98; Holmes $1687.50; Farr $1553.57.^— "(3) Harvey $1900; Roberts 
$2225; Williams $875. (4) Merritt $2029.75; Beeves $3970.25. 

359.— (1) Cross $15708.43; Davies $1100U7. (2) Horn $19920.86; 
McLane $13479.64; McLane owes Horn $220.86 int. (3) Hemdon 
$13291.10; Newman $5597.74; Dulin $9211.16; Newman owed interest 
to Hemdon $19.67, to Dulin $96.88. (4) Gould solv. $17855.13; Hunter 
insolv. $1808.87; Nichols solv. $16695.93; Hunter owes interest to Gk)nld 
$474.40, to Nichols $515.20.^-(6) Hixon insolv. $1534.01; Merritt solv. 
$66ai9; Pickett insolv. $2032.19. (6) Smith $912.78; Harrison $793.69; 
Yeatman $633.53. (7) White $21010; Moore $34580. 

3CM).— (1) 57. (2) 57. (3) 52. (4) 638. (6) 574. (6) 664. (7) 
6949. (8) 6739. (9) 8664781780. (10) 103685041. (11) 1147421109. 
(12) 11599992904. 
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275 361.— (1) $14542.03. (2) $3089.58. (3) $8024.49. (4) $5037.83. 

276 362.— (1) $572. (2) $792. (3) $896. (4) $583. (5) 275 rd. (6) 
196 mi (7) $176. (8) $891. (9) $297. (10) $495. (II) $374. (12) 
$682. 

363.— (1) $56496. (2) $799018. (3) $5663152. (4) $410091.55. 
(5) $458952.95. (6) $36038.25. (7) $530695.75. (8) $1048606.30. (9) 
$167625.15. 

277 I 3«4.--(l) $139510.50. (2) $147804.75. (3) $158238.80. (4) $131- 
I 011.65. (6) $452339.40. (6) $754508.75. (7) $151524.65. (8) $238939.80. 
, (9) $28434.23. 

278 365.— (1) $114007.20. (2) $10598.90. (3) $10617.88. (4) $16656.30. 

(5) $46457.10. (6) $22464, (7) $14677.76. (8) $10111.04. (9) $155- 
129.25. (10) $155322.15. (11) $7473.24. (12) $3216.90. 

306.— (1) $525. (2) $756. (3) $884. (4) $810. (6) $5400. (6) 
$900. (7) $13000. (8) $14700. (9) $7200. (10) $1600. (11) $680. 
(12) $12600. (13) $1200. (14) $1200. (16) $820. (16) $1200. 

279 367.— (1) $2477i5.70. (2) $243540. (3) $60226835. (4) $1087- 
688.75. (6) $5209451.52. (6) $131602.24. (7) $40102686.72. (8) $167- 
186.25. (9) $10149180.80. 

280 368.— (1) $424575. (2) $84770. (3) $738779.50. (4) $26868.20. 

(6) $880062.74. (6) $526.32. (7) $981088. (8) $9608. (9) $1007010. 
369.— (1) $1296. (2) $1764. (3) $3186. (4) $7225. (6) $5476. 

(6) $8649. (7) $6724. (8) $4096. (9) $1444. (10) $361. (11) $12769. 
(12) $14884. 

281 370.— (1) $3024. (2) $2204. (3) $1281. (4) $2176. (6) $3999. 
(6) $1776. (7) $2975. (8) $3744. (9) $1581. (10) $4784 (11) $12144. 
(12) $10125. (13) $11169. (14) $12825. (15) $11264. (16) $11856. 

371.— (1) $3074. (2) $5925. (3) $1088. (4) $6885. (6) $4288. 
(6) $575. (7) $842. (8) $1968. (9) $8556. (10) $4080. (11) $6972. 
(12) $2860. 

282 372.— (1) $625. (2) $4225. (3) $2025. (4) $7225. (5) $1225. (6) 
$5625. (7) $8025. (8) $13225. (9) $9025. 

373.— (1) $7216. (2) $5621. (3) $8024 (4) $9024 (6) $621. 
(6) $2009. (7) $625. (8) $1224 (9) $11021. (10) $221. (11) $9016. 
(12) $18216. 

283 374.— (1) $2486. (2) $4875. (3) $1599. (4) $4896. (6) $4851. 
(6) $4875. (7) $8064 (8) $2491. (9) $8019. (10) $14384. (11) 
$1203$. (12) $9964 

375.— (1) $35tV. (2) $55}. (3) $16,^^. (4) $38^V (5) I33}. (6) 
$39J. (7)$80i. (8)$56J. (9) $72J. 

284 376.— (1) $90f. (2) $112^^. (3) $160^. (4) $339^. (5) $.12f. 
(6) $36813^^. (7) $16.25A. (8) $650^V- W *-28J. (10) $.72^. (H) 
$.42i|. (12)$152A. 

285 377.— (1) $276. (2) $800. (3) $929J. (4) $950. (5) $2552. 
(6) $5952. (7) $1422. (8) $2100. (9) $8863. (10) $3040. (11) $1692. 
(12) $6989. 
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378.^1)1.282. (2)1.45. (3) $36. (4) 3.5 times. (6) $5.12. (6) 285 
1.1805. (7) $10.18. (8) $61.20. (9) $77.60. 

379.-(l) ^. (2) ^^ (3) ^^. (4) „^. (6) ;^. (6) ^^^ 
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381.~<1) $4.25. (2) $1. (3) $12.50. (4) $1.25. (B) $17.50. (6) 
$1.80. (7) $5.52. 

382.— (1) $8.50. (2)3(^. (3) 91<?'. (4) 50^ {b)W, (6) $9. 
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